'dogoment resohe 



ED 127 

AOTHOH 
TITLE ' 

INSTITOTION ■ 

SPONS AGENCY 
POB CATE 
NOTE 

AVAILABLE FROM 



EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS' 



ABSTRACT 



SE 021 228 

Y&g^Lj^Elaine E, , Ed, 

ConditiQns Affeeting Life: «i HNEHASl/Gobrainatea 
Mathematics - Science Series^ Unit . 23. 
Minnesota Dniv* , Minaieapolis, Minnesota School 
Mathematics an.d 'Science Center, 
National Science Foundation, Washington. D,C.^ ^ 

7.i: v. • • - 

20^p, ; For related documents, see SE0212O1-23^; 
.Photographs^ may not reproduce well . ^ 
MINNEMAST, Hinnemath Center, 720 Hdshington Ave,,. 
S.E., Minneapolis, MN 55414 



MF-$0.83 
♦Biology; 
*Elementa 
Science; 
Approach; 
Primary G 
Units of 
'f^MLNJEMAS 
eachiiig 



HC-$11,37 Pi lis Postage. 

♦Curriculum Guides; Elementary Education; 
fy School Mathematics; *Eleaeii"tary School • 
Experimental Cutriculum ;' *Interdisciplihary 

Learning Activities;' Mathematics Education; 
rades; Process; Education; Science Education; 
Study (Subject Fields) * , . : 

T; *Minnesota Mathematics and Science 
Project • : V • 



This vplume is the twenty-third in a series of" 29 
coordinated HINNEMAST units in mathematics and science for 
kindergarten arid the primary grades. Intended for use by third-grade 
teachers, this unit *guide provider a summary and overview of the 
unit, a list of "materials needed, arid descriptions of six groups of 
lessons. The- purposes arid procedures for each activity are discussed. 
Examples of questions and discussion tojiica are given, .and in several . 
cases clitto masters, stories for reading aloud, and other • 
instructional materials are included in the book. The preparatory 

aress-cns -im"th i-^v-olui^^ " a "^f oTe lU'^tT'iX^ eso^^ — ^. : 

introduce students to the importance of .moisture, temperature, and 
light for living things. Each of these conditions is explored further 
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learned, the final set of lessons concern seasonal changes. (SD) 
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. INTRODUCTION ° ' " - ' 

In this^unit the children study three environmental conditions 
tha* profoiuhdly affect life, fhese-^are moisture/ light and 
temperature. The children Learn how these conditions and 
their effects can be detected and.measured. They. investigate 
the effects of these conditions on the growth of plants and on 
the behavior of aniii^d^ls, and theyralso consider {he'part'thesc 
qonditicns play in dejiermining .where plants and-animals nor- 
mally livfe. A ' . - 

r * - ^ • - 

Wliat the children experience 

~^ • ^ * . . 

The children begin their studies by taking a field trip-. .They ^ 
observe plants and animals in a naturalret^^fegical s^ttingT"/ 
They pay particular attention to plants b^nd anirpals .that dive^ 
under rocks, logs and boards, and try to discover what condi- 
tions of moisture, litjht and temperature cause livihg things 
'to be in these pla::es. Eventually these considerations re- 
veal the necessity for^designing controlled experiments • The 
children should begin to realize the relation betv^reen field 
and laboratory investigations • ' v . 

How the children participate 

- ^ ■ ' _._ * * '"""^ 

Even though the children are not able^to contribute'^ many 
ideas at first, alWays invite thei^ to paf?icipafe4n planning 
the experiments . You may have..to'"step in with a system the ' 
Children. have not themselve's^de vised, but even so they still 
have much to learn from setting up ^nd working, with .the, sys- 
tems proyidedln the unit'. It will be necessary for you to 
point out to the children what they are trying to do in each * 
experiment ahd why they are doing it.' It will also be neces- 
sary, ^s t\\e children depone experiment after the other, to 
show t-hem that in each experiment they are applying the 
techniques of,a general scientific method. ^ 
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Standards of e^cperimentalfion ^ > 

- ^£ ♦ • 

As far as equipment arid recording data are conceVned, the 
experiments in this unit are controlled to the degree that is 
suitable, for third grade children. Even if more sophisticated, 

' expensive equipment does .give more exact conditions for 
experiments / its complexity rnak.es it less ui^eful for young 
children. By using methods and equipment that are under- 
standable to the young child, the experiment itself can be * , 
more .meaningful, and it can be duplicated or extended by 
the child at home working with simple equipment. Jt-is'tm- 

.portant for the children to realize that thejesults'^pf their 
experiments point in particular directions , but that because 
their measurenrents and the^Gon"3itions of thfe experiments 
are not perfectly e,xact',^hey can not say,»"This would always 
happen, "^aboiflfat^ of the factors that they -have tested. But 

^tjbie 'Children ceCn sa^ that they have enough evidence to make 
some predictions th^t can be tested further. For instance, 
after the e^xperiment with mealworm beetles agd different 
conditions of light, thje children can say, "The mealworm 
beetles we experimented with went to the dark side of the 
container more often t-han they did to' the light side. " This 
is a- commgjit about what they directly observed and may not 
generalize- to all mealworm beetles. ^Similar statements that 
say, "Thus ,«-this appears to be so," ^.an be made about the 
* other ;moisture, light and, temperature "experiments. 

The format of the unit 

At the beginning of each lesson, its purposes are^stated and 
the .materials listed. Procedure is given in terms of directions 
for demonstrations , .instructions for organizing the class to 
perform experiments, and suggested questio.ns and answers. 
The procedure provided ♦in thi^ form because it is one of 
.the clearest ways to describe^ tft^qjcr^ic and structure of the- 
lessons. The questions and answers are given in detail be- 
cause they j^ndicate in a co'ncise way what, the authors have^ 
An mind for the development ofthe lesson. You may find it 
advisable to use additional questions and to modify those 
suggested. And, of l^oursjs,^ the Children may' respond with 
satisfactory answers that are not included in the suggested 



possibilities... As you become familiar withthe lessons, you 
will unddubtedly modify them to fit the needs of your class. 

The-concept of systems 

The MINNEMAST "systems" thread develops the concept that 
7 an investigation of a phenomehdn or problem can" frequently 
be* simplified by concentral^ing attention on certain objects 
arid their interrelations hips V A scientist is concerned with " 
gathering information about the way things happen and with 
organizing his observations so\that they will b.e meaningful 
and useful. When he notices, a V^enomenon; he focuses his 
attention qn a limited set ot,objec1:^' involved in that phenom- 
enon. This set of objects^ and the relationships that exist . 
aniong them is the system oh which he.makes observations 
and tests his. discoveries. ^ \ " * , 

A mathematician also, finds it useful to think in jterms of 
systems. To him /a system is a setpf elements (symbols 
or numbers) togi^thfer with^a^.set of statements relating these 
elements . Further relationships among the elements are 
discbvered*"tHrough formaMogic. In contrast with a scien-- 
tific. sys^tem.^ a mathematical systefti is not obs.ervable or* 
test^ble^in te'rms of physical phenomena. 

The relationships among t]ie elem^ents in a scientific system 
are ^sometimes similar to tFlose of a mathematical system". 
When this is the case, the mathematical system might be, 
used as a model to explain or discover relationships" within 
a scientific system. The observable reia.Uonships of the . 
scientific system are tested to see if they do indeed corre-^ 
spond to thfe mathematical relations hipsV This way of Jook- 
ing at thing's c^ap be a great help in understanding a complex 
situation or in solving a complicated problem. The systepis 
concept helps one to focus his attention on those elements 
that are relevant to a particular problem.. 

The systems thread pipvides situations in which the children 
(1) select relevant elements to observe, '(2) discover rela- 
tionships among these elements ^ and (3) verify the relation- 
shiiSs by testing. For example^ in this unit, the effect of 



temperature on" the breathing rate of goldfish (the phenom-gnon) 
is ihvesligat-ed. Thexhildren focus their attention on a system 
that includes a goldfish, lee cubes for loweringThe fempera- ■ 
ture of the water, a. thermometer for measuring the, water tem- 
perature, and a device, for timing the breathing rate of the fish. 
They discover that the rate of breathing .is reduced as the tem- 
perature is lowered. This discovery is checked when the tem- 
perature of the fi^h is lowered still further. ■ ■ , 

The manner in which the systems thread runs through the 
MINNEMAST program is indicated' by the following brief 
summary: . -. .. , 

Unit 1 5 , Investi gating Systems " ■ ^ . ■ ' ' ^ 

Systems are treated iVi a qualitative manner in Unit 1.5. 
The word "system" is scarcely mentioned and it is used 
without definition, .The systems investigated and tTie 

*■ experimental methods used are extremely simple. One 
technique is to remdveWe object at ^ time from a system 
to find out which objects- are necessary , and which unnec- 
essary;, for the phenomenon to continue''. 

Unit 19,. Compa ring Changes . ' ' . / 

% Unit 19., a quantitative treatment of systems is intro-, 
' duced. For- example, the children discover and dfescribe 
changes that can then be represented as functional rela- 
tions between quantities that describe certain properties 
of a system,- such ss the relation between the height of 
a corn plant and its age. 

■ Unit- 23? Conditi ons Affecting-Life . _ 

In this unit the systems used are taken from nature and 
" are somewhat- more complex than in previous units . Every 
setup- for -the performance, of a controlled experiment can 
be thought of as a "system" tHat enables the experimenter 
to vary a certain condition while keeping the others con- 
stant. The mental -processesikpyolved in deciding on a 
suitable system to solve each problem are stressed, so , 
that a general method emerges -- dne that can, be applied 
. to corresponding .problems in which analyses of systems . 
are useful.' r - 
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Unit -24, Change and Calculation ' 

Two systems (a p"odring system and a balance-beam system) 
are inv.esti gated in quantitative terms. The children are ■ 
alsp introduced to the idea of "states- of a system" as a 
means of .describing a system at any instant in time. 

Unit 29, Natural Systems , - " ' • ■ - 

This uni^ acquaints the' children with several natural sys- 
tems that are studied quantitatively as well as qualitatively 

gg r example, they use , g-st iieajTL,tahle:a^_a-sy-s tern-wit h " 

which-to investigate_effects of flowing water. This unit' '■^ - 
" t'ems°Th ' ^d""^ summarizes the varfous aspects o"f the "sys- 



Summary devices ^ ^ ^ - 

Two kinds of aevices- are used to-keep the- chiidren-aware of 
the mam purposes of the unit (ttf find out the effects of 
moisture,, li^ht and temperature on living things) One de- 
vice IS the continuing devejopment of a'bulletin board dia- • 
gram that summarizes the investigations-of the.u^iit. (The 
- last thrfee pages of this introduction show three possible 
arrangements for the bulletin .board diagram.) The diagram 
.IS started early in the unit when, in Xesson 3 , th'e children -'^ 
discuss What they found out about the Conditions of mc3isture, 
light, ^nd temperature from their field trip in Lesson 2-.- As " 
the unit progresses, the diagirarn is expanded again and ^ ' 
again, so that the general scheme used'in all of the experi- 
ments is quickly evident. The diagram is really a visual 
aid m pointing .out what is common in the' various experiments, 

At the conclusion of all the experiments, the bulletin board 
dagram presents a summary of all the methods, processes "• 
and accomplishments of the unit. It can also be thought of 
as a representation of the processes involved in arriving at - - 
the .experimental systems. For example, the children will^- 

setttf torAfn^' '^^'^ "'""''^ ^ environmental 
setting (the field trip)..as a way of trying to ans.wer a ques- 
tion and then .found it necessary to nairSw down this setting 
.to experimental systems.. from Which they dould get answers 
to each question. . ^ - 

■ ■ lo 
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The second summary device. is ,a flow chart used in Lesson 15. 
as a'more concise representation o? the narr&wing down process 
involved in setting up an experiihental systerp that' will answer 
a specific question, It-shows' the children how- it is'posilble 
to convert complex natural phenomena into simplified, con-^ 
trolled systems for ^the purposes of experimentation, A copy 
of a typical flow„chart sho^^ing the narrowing down process 
is this: ' . . - * — ^ ^ 



Question to be answered: Does moisture affect the 
behavior of mealworm beetles? - 

Field Trip to Granary: Too many conditions 
affecting beetles^, . ^ 

V 

Piece of Nature: Still too many condi- 
tion'fe that vary, , ..^ ' " 



''M6isture/Beetle"System*:--Mois-^ 
ture does affect the behavior y 
of. mealworm beetles. 
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.Su'ggested arrarigement of diagram on a ^square bulletin. bbajd 
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Suggested arrangement of diagram on a long,, narrow bulletin board 
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.NOTES ON TEACHING T«IS UNIT 



'1/. Buy 60 to 80 mealworm larvae immediately so that they will de- 
velop into adults (beetles) by the time you need them for Lesson 6. 
The larvae can be purcha$ed from pet stores ,j as- well as from bio- 
logical supply houses. They cost about a ce|nt apiece. Read the ... 
instructions for maintaining a mealworm colony in the appendix at 
the back of this manual, and then assign a c^jiild to look after them . , 
\Mealworn^s are easy to keep. and their life cyble is interesting. You 
may wis4i to use these animals"" for more experiments J:han this unit 
requires. If so, see Behavior of Mealworms ,1 Elementary Science;^ 
Study, Education Services , 1964. J 



2. Arrange toNhave the use of one bulletin board exclusively to'^r 
this iinit during The^entire teaching time. ^ . ^ ' 

3v S.et up an aquarium and stock tt with one goldfish for e^a'ch^-grotfpK- 
of four children in your class, plus a spare or two. The aquarium 
need not be expensive — a large dfshpan. willj do but be sure to' 
read the instructions , for goldfish maintenance} in the unit appendix. 
Goldfish are hardy and a child^couldi)e assigned to take care of . 
"^herri. , Tuey can befpurchased at stores .such as-Kresge^s- a-nd' - - 
Woolworth-s^asj^Wi^^ a't pet shops. ^' * . - - * ' 

4., Try to obtain the fiIrrrr- Liv:ing- Things Are Everywhere , for Les- 
sqn \ . . The film,^ Desert CommunTEyT ^houId be ordered for Lesson 
9 ... Also .try to g,et ooe or, two" of the many sui^&bl^filniso^ the sub- 
ject of how plants and animals prepare for Winter to usevvTth^Les 
son'"I7. If you can not-show -a film at the time recommend'ecl., shoW 
'it whenever you. dp have it. ^ ^ " ' - ^ 



TEACHING TIME 



The entire unit should take about siix weeks. Teaching time^for in- 
dividuaMessons is given in the commentary for 6ac)i section and in 
•the^iesson comime^taries , too. You may wish to extend Jt he tea cTiing^ 
of this unit over a peribd^that lasts fr6m;"September to December. 
This would be a.particularly^^godiS idea if you teach in an area where 
there ane obvious changes in the environment froD) autumn to winter. 

It is planned that -this unit be taught cd'ncurrently wi\h Unit 24^ 
Change and Calculations . A suggested schedule for teaching the 
two units is provided on the next page. . ■ > . 
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SECTION 



PURPOSE 



PREPARATORY L'E^S ONS 



The fou'rless.ons of this^sectlbn^ prepare the children fpr the 
more .scientifically controlled "experiments 'in the remainder 
of the uhit.^ The purposes, of these lessons are: 

— To rnake the children aware that moisture^ ligfit, and 
temperature are three of 'the -important environmental 
conditions, that affect the way all life reacts. 

— To have the children discover'ffiat neither^he ohcerva- 
tioris made during a field trip nor^Sh experirr<3nt that is . 
randonTand unquantifiedrcaS^help them arrive at any 
Reliable conclusions^ohcernihg^he-effects of any of 
the three ciorid'itiojis 9n living things. "^"^^"^^-^^ 

— To have the children" realize -that they cannot lear^iTmiL^ 
about any one condition when all three conditions vary 

• simultaneously. , ' . ' 

— To lead the childr,en,to think of wa^rg of experinienting ' 
with just one condition at a time, in order to be able^to' 
reach- s'ome conclusions about effects on plants and* 

' animals • • . , , ^ 



COMMENTARY 



The children begih/ in Lesson I / Hy considering how thpy 
themselves are affected by changes In the amount ^of mois- 
ture, light, and wahnth in their environment. Then they " 
move on to cqnsidisr how animals and plantq might be 
affected by these same factors. The entire unit then be- - 
corh.eiS. an attempt to help children find some answers fo 
thes-e' questions: , • ' ^ * , ' ' ^ 

noes the amount of moisture in the environment affect the 
way plants and animals react? ,j 

Does the. amount of light affect the way plants and anima^ls 
react? ' 

Does the amount of heat affect the way plants and animals 
react?' , , . • 



Section f takes only a small step in the direction of answering 
^^..^ ;t1ie questions, since its main purposes — as stated above^ — 
^ are mtrpduGtory and preparatory. ... 

TEACHING TIME ^ ' ' ; 

If you start this unit -by teaching Les^o^.J- on a Monday, and 
.do Lesson 2 (the field trip)'On Tuesday) your tifnjng'will be 
' just right-fot Lesson 3, which has to begin^on a Wednesday. 
Total' teaching time for this section pught to,be b^tween tj:iree 
and fiv/e hours . The lesjons extend over* seven school days, 
\yitli a good deal of tinrie left open (especially on fhursday*, 
^ Friday ari'd the second Monday) for teaching another MINNE-^ 
MAST unit. Approximate teaching times for the lessons, ar^: ^ 

Lesson I (Monday) - 40 to^80 minutes. Include showing of 
" recommended film, if possible. \ , " - " 

Lesson 2 (Tuesday)^ 45 to 90 minutes. Field trip preceded. ^ 
\ by *discussion,bf the purppSveSv! -.^ * . ' 

Lesson 3 (Wed^hesday) - 30- to 40^minutes. 
\ . i» (Thursday) - 10 to 20 minutes, . ^ 

(Friday) - 5 minutes, ' . ^' - 
• (Second Monday) -r 5 minutes, , . ^ . 

Lesson 4*(Second Tuesday) - 20 to 30 minutes., ^ 

OPTIONAL BOOKS, , < . . . , ' 

The following' books will enrich the work done by the "children 
in Section 1: . .... . . , 

Caudill, Rebecca". A Pocketful of Gri'fcket . s(Holt, Rinehact 
andWinston, New 'ifork, 1964.)'" ' ^ . 

Huntington, Harriet E. Let's Go Outdoors , (boubleday and 
\ Company, Inc. , New York, 1939.) " 

McClung i Robert- M. Bufo . The Storv of a .Toad . (William 
Morrow: and CompanTv New Yor\^ 1954 .) ' 

r Stevens ,' Corla. Gatch A Cricket . (Yaurig Scott Books , New 
. ' York,- 1961 .) " - ^ 



Lesson 1: INTRODUCING T HREE ENVIRONMENTAL CONDITIDNS , 

< ■ i- . ^ ' • ■ ' • • ••' — ■ T ' '• 

*-v , , , * ; Activity A of this lesson gives the children an opportunity to 

examine their own human responses to changes in. the eii- 
*" . vironm"6nt. Activity B asks them to compare their own re- 

. I- " •• spons.es with what they- think might lie the responses , of other 
living things to similar changes. The lesson is a pre para - 
■ •■ - ■ . - .tion for the field trip in Lesson 2. It is essential that the 
•■ ■ * ■ children" know -- in advance — why they are taking the field 
trip, what a. "condition". Is, what conditions to look for in 
/ ' • ■ the animals' horn esTandLwhy they are collecting the small 

■•■ , animals. This lesson beglLns^jjath the children's own ex- 

■". " periences and goes on to show that^other living things, are 

. . also affected by envirpnmentarcondition^^thoug'h, some-'" 
• ' . "times in differ^ent vyays . ' . 

■ • ■ - . We seldom think about, our reactions to environmehta-1. con--.. 

' • , ditions such as dressing to adapt to the weather. Somp of ■ 

these reactions ,.re illustrated for the children in a.series of-- 
. .. ■ / cartoons in their Student Manuals, The cartoons illustrate 

three -.jiain enviro'nmental cbnditiorfs that affect behavior. 
These are moisture, light, arid temperature. -By discussing 
the behavior of the .characters in the cartoons,. the ch„ildren 
become aware that these three external conditions affect 
real people. When they are aware of the different condi- 
' tions "and of how people react to them, they are asked, 
"Do othej living things react to moisture, light, and temper- 
ature alio? If so, how?^ Will the responses of an earth- 
worm exposed to large amounts of moisture., or light, or heat, 
be the same as those of .a person? " ■ ' " " 

-.-Whenever you. begin to use the word "condition" by itself, 
. ' be sure that the children associate the word' with -moisture, 



light, Of temperature. 
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At the conclusiori of the lesson, let the -children take the 
cartoons and pictures of animals home. . / 

.MATERIALS ' • . ' ; .' 

- cartoons and pictures of small animals, in the Student 
■ , - ~~ 'Manuals ' ' : . . . _ , 

- other Rictxires of small animals (optional) 



■2i 



■ ■ „ -v .. • 

- .Living Things ArC Everywhere , Encyclopedia Britannica ' 
. turns. 1 6. mm, II minutes., color, "sound. Available 

from your local film rental source or.,Mf necessary, can~ " 
• be obtained from the audio-visual departments of uni- 
versities. - ■ 

~ Living Things in Field an d Classroom . MINNEMAST 

. - Let's Go Outdoors ,, by H^rflet Huntington." ^Doubleday, ■ 
Derail and Co., Inc. N^wYork, 1939. (optional) • 5 

PROCEDURE " * I..---' 

Activity A , - ■ ■ " ■ 

. Ask the children to look at the Set A cartoons in their Stu-- 
aent Manuals. , 



Set A Cartoons 



Picture 



Picture -2 





.2-0 



Have them. describe the differences between Pictures I and 
2. ;(Ih Picture I , it is raining and the children: are dressed 
in rain. clothes. In Picture 2, it is not raipino and the chil- 
drea^re dressed difierently^) ' ^ - 

' WHAT KINDS OF WEATHER "ACCOUNT FOFf THE ' 
-DJFFERENCES IN THESE TWO'PICTURES? 

^ Most children will probably say that it is. raining in one 
picture and not^raining in the other. Bring out and empha- 
size the fact; that there is more water or Moisture shown in 

'one picture than iri;the other* Discuss with the children 
if the amount of moisture affects .our^behaylqr and what w6 
do to. protect ourselves ffom too^miich oflt^^ 

Next have" the children look at Pictures 3 afid 4. * * 

Set A. Cartoons ' ^ ^ 
* Pictured. 3 and 4 >^ . ^ , 



Ask'.whSt is wrong vvith these pictures • Tyring the discus- 
sion, emphasize the^main idea ag^in — that the amount of 
moisture affects the way we live. Also elicit from the chil- 
dren the things that man has devised to avoid the discom- 
fort of too much«moisture the raihcoatand rubbers^ the 
waterproof Itonies > etc^-/; ^ ' ' 

Write ^'moisture" on'the chalkboard. Tell the class that f 
moisture is only one of theJhings that affect the way we 

,*live/ Have the^hildren-^look at the pictures- of Set B, and 
?.ee ,iflhey can discover ^another thing.tliat affects J:he 
way we'liy,^, ^ The cljiidrea wiirprobably say that these are 
pictures of day arid -night. Lead them to realize that one 
difference between day and night is^the amount of light that 
is, present. Ask thern to'^describe how behavior is bhanged 
by light^ or the* absence of ir, TJien have them discuss some 
of,fhe vvays man h*as been able to overcome unwanted^ light 
(by means' of shades, .awnings,' sunglasse|j; mted N;virid-. 
shields*, beach un>btellas, etc. )• And havfe them also' dis- 
cuss how marf'has manager' to provide more. light when he - 
needs it (by means of house and street lamps T candlesv 

^ flashlights / headlights, light for night ball games, etc.). 
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-'Tell the chlldfen^that they have now talked about two things 
(conditions) — moisture arid light — that affect the way we 
live. Now ask them to look at the pictures in Set C, to see 
-if they can figure out a third thing (condition) that affects 
us . ' V 

Sj^t G Cartoons * 
Picture 9 * Picture 10 
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Pictures I I and 1 2 





-Answers will probably vary. The most common answer may ^ 
,be that the pictures show winter and summer scenes. Le^d 
the children to the generalization that during different sea- 
sons — or even during shorter peridds, such- as weeks or 
days — we usually have some differences in temperature. 
Hold a discussion of some of thg ways the changes in tem- 
perature affect the way we live. Also-bring out in the dis- 
eussion some of the thing^an has done to overcome these ' 
differences in temperature — how he uses different kinds of 
clothing,, heating systems for homes, air conditioners, car 
heaters, etc. 



Acti\]ti 



;ity B . ■ • , " ., 

Remind the children that they have now discussed three -of 
^the conditions that affect the way we live — moisture, 
I light and temperature. Then ask: ' 
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DO YOU THI^K THAU MOISTURE., LIGHT, AND TEM - 
^PERATURE AFFECT WHAT OTHER LIVING THINGS DO? 

Let the children speculate about this. Then ask: 

IF OTHER LIVING THINGS REACT TO THESE CONDI- *' 
TIONS, Q.p YOU THINK THEY REACT IN THE SPME 
WAYS THA^WE DO? ' -' ' ' 

This question, and others, could lead to a very enjoyable 
discussion, e.g. , ' 

"does a rabbit wear, a RAINCOAT WHEN IT RAINS'? • 

DOES AN EARTHWORM' TURN ON- A HEATER OR WEAR 
WARMER CLOTHING WHEN IT IS COLD? 

Next osk: 

WFIAT DO ANIMALS DO TO MAK-E THEMSELVES COM- 
FORTAB-LE? DO THEY FI^D PLACES TO LIVE THAT 
. ' HAVE SUITABLE AMOUNTS OF MOISTURE, LIGHT, AND 
.'TE-MPERATUI^E? . * ^ 

IF THEY DO, WHAT COULD WE CALL SUCH PLACES? 
(Animal homes.) '". « . . 

Now as'k the children to tell about any animal homes they 
have seen. Urge them to be specific about describing the 
kind of place and the time they savv each of the' homes. 
After these reports, ask: • . 

■ IF WE WERE'TQ GO TO THE WOODS, TO THE PARK, OR 
.TO A VACANT LOT, WHERE WOULD WE BE LIKELY TO 
' FIND SEVERAL SMALL ANIMALS LIVING IN ONE PLACE? 
(Trees, holes in the ground — various answers. 5) 

HAVE' ANY OF YOO EVER TURNED OVER A ROCK OR A. 
LOG ON THE GROUND? ; DID YOU FIND ANYTHING 
INTERESTING BENEATH .THE ROCK OR LOG? (Yes, • 
animals.) 



WHAT KINDS OF ANIM.'^LS DID YOU SEE? 



Answers will include a.^few animals. List these on the boards 
Then lead, the' children to the idea that perhaps a film or 
photographs yall suggest oth^r.animals thai could be. add ed^- 
to the list. Show the film, Living Things Are Everywhere / if 
you have it. Then have the children turn to;the pictures of 
small animals^an their Student Manuals'. These include an 
earthvyorm,^snail, slug, cricket, toad, beetle (with larva 
and pupa),, sow bug, centipede, ant (with eggs, larva and 
pupa/, salamander,' and millipede.. 

Ask the children why they think these animals might live un- 
der rocks ♦ ^ . - 

WHAT COi^DITIONS WOXJLD YOU FIND UNE)ER A ROCK? 

Would it be warm or cold, wet 6r dry, sunny 

OR DARK? ' * ' 

Let the chifdren speculate freely, but keep the discussion 
rather ahort and limit it to just a few other animals. Ask the 
children to talk about only one animal and its home at a 
time. Children ;may suggest that earthworms Uve under rocks 
so that the birds can't eat them, or that toads live. there be- 
cause they eat insects that'live there, or that ants may liye 
there to get protection from the rain. 
%' 

TOMORROW WE WILL GO ON A FIELD TRIP TO LOOK UN- 
DER ROCKS, LOGS, and' BOARDS^ WE WILL OB5ERVE 
CAREFULLY WHAT KIND OF ANIMALS UVE THERE AND ^' 
WHAT THEIR HOMES ARE LIKE, WE WILL BRINQ BACK 
A FEW SMALL ANIMALS TO STUDY- ^ — - 

Emphasize the two purposes o'f the- field trip: (1) to observe, 
the conditions, at eabh location where an animal is found 
and (2) to collect small animals for. further observations in ^ 
the clalsfoom. 

NOTE: Before teaching Lesson 2, make a preliminary survey 
of the site for the field trip. You .will find many more animals 
in a wet,.. shady ar^a than in a dry, sunny one. ^(However, 
some children should check out a drier area.) - Select a site 
that has at least five places *^ln it where you are sure animals 
will -be' found, so that the trip will be a success. Alsp.,; con- 
sult Living Things in Field. and Classroom so that you will 
know how to keep most of the small animals *alive in the 
classroom. / ' * v 



On this field tHp^ the 
ohildven eccplored dry^^ 
grassy- areaa^ as h)eZl.._ 
. as shady ones* 





They looked. for little 
\^animals that lived under 
the bark of a- tr&e* 



In the Jet^ oool] dm^k < 
place under rook^ they%Sf^^ 
found- nayxj ^vnall animals ^^ '^'^ 
to aolleot* jty> 
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Lesson 2: TAKING A FIELD TRIP ^" - 

In. the* previous lesson the. children learned that three con- 
ditions (moisture, ligM/ and temperature) afffect the-wa/ 
pepple live. Then th^y 5pe,culated abput whether, these 
same conditions also affect the way animals live,.^nd, if 
so, how? This field trip by ho means answers the ques- 
^' tibh;.rfor is ^i:t intend ed tortio so* -its-'Pur'Poses--aFe"(l-)~ta^ 
give the qhildi^en the opportunity to observe, as well as 
they can, the conditions- that exist in the places where 
animals ar>e found and compare them with the conditions 
in the places here animals are not fcnnd, and (2) to 
have the children find some small animals to bring back , 
to the classroom for^further study. 

Obaervaticms of the , conditions will not b6 precise^- By 
touchihg and looking at the underside of a rock and com- 
-paring it with the top of'th^ rock or the ground r^earby, a 
child should be etxpected to say that Underneath \he rock 
it is dripping wet, wet, damp, or dry, '^By looking/ he- 
should be able to describe the condition of the light as , 
sunny or shady;, or if the rock was found firmly* pressed - 
■ into the ground, deduce that under the rock it is very dark. 
By touch, he should be able to say that the ground under 
the rock is cold, cool, or warm as compared with the top 
of the rock or the ground around it. ' 

You wiir^o ov^r all the details of the field trip before i^ou 
leave, but even with this careful preparation in the" class- 
room\ you may have to repeat some of the instructions 
during the actual trip. For example, the children will prob- 
ably become so interested in the animals they find that they 
may have to be, reminded quite -oft^n t;o observe the condi- 
* ' tions in. the various areas. 

- Discussion of the field trip is outlined in Lesson 3, where 
the children's uncertainties- about why the animals were 
attracted to certain places arS used to motivate the setting 
up of "pieces of nature" indoors. In preparation for this,' 
be sure that each child brings back a small. r6ck from the . 
field trip, and that the class^xollects enough small animals 
• so t)iat each child can have several for future studies. 
Earthworms and sow' bugs are particularly needed, 



/ The MINNEMAST handbook, Living .Things in Field and 
j Classroom , • is "re commended as one ofifche materials to be 
taken along on the trip because the children may find ani- 
mals other than those you are prepared to'keep in the class 
room. The handbook will help you decide whether you c^n 
. (or want to) maintain such animals, or whether the children 
should^ just observe them in the field and let them'go; 

MATERIALS ■ • " ■ " ' ' ' ^ ' 

— I whistle • \ • ' ' 

— 2 plastic shoe boxes 'vyith covers 

— Living Things in Field and Classroom ^ " • • ^ - ' 

\ — for each pair of children — , 
, • •- .4 -ounce covered pla/tic dish, Ijiagnifier optional 

PROCEDURE • • ' ' • , ' ' ^ 

"Tnth^ela^^sroom, explahi to the .children thaTyou* are just 
as eager as they are- to get started dn the Jield trip, but 
that firs^t.you must make sure they understand why they are 
taking the trip, what they will do when they get to the 
field, and -how they'qre to dofit. Ask thein to pay close 
attention, so that the discussion will be short and the trip 
success|ul and enjoyable. / : 

Elicit from the class the. two purposes of the field trip. 
Write them- on the chalkboards ' * - 

WHY WE ARE TAKING A FIELD TRIP: 

1. To observe the differences in moisture, light, and , 
temperature under and around the rocks, logs, or . 
boards where the animals are found, and com't^are' 
them with places where no animals are found. 

2. To find and collect animals that live under rocks ^ 
logs, and boards. 



Next'discuss with the class exactly what the children 
should" try to find out. Write, these points on the; board, 
too: ' - , / , 1 / . 

WHAT WE WA^JT TO FINID OUT: ^ c ' j 

L Why do animals live under rqcks. logs andjboards?" 

2, Why. tdo they livQ under some rocks and .notlunder 

""o'tTTers? - - .^ . 

Remirid the children that to try to answer these questions 
they will have to observe the moisture, light, and tempera- 
ture in each place where animals are found under rocks and 
the conditions under rocks where no animals are found. 

Now tell the children that,, on the field trip, they will be 
workipg in pairs., Each pair .will have a covered dish in 
which to collect some small animals. If anyolie finds <|n 
animal too large for his dish, he wilLbririgvit^to you to be 
put in a shoe box. . ... 

Now make clear the following procedures: 

Assigned Areas" " ^ ' 

teli the children that when they reach their destination, you 
will assign a specific area to each pair of children/ In this 
area the partners will turn over rocks, logs, and boards, ob 
serving all animals they can find. living there. No pair may 
trespass on another pair's assigned area. • 

Show the^chiWren yoxxv whistle. Explain that when you blow 
it, the childreiv^re to stop what they are doing and come to 
the place where ycm are. Say^that tlie sound of the whistle- 
will mqan that someone has discovered something^ you want- 
the whole class to sefeu 

Collecting Small AnimalsX 

Show the children the coveredv^ontainer that each pair 
will use to collect small animals. Ask the children what 
other things they should put in with* the animals to maike 
them feel more at Home. If they d^n't know, teli them that 



you want each child to cp.llect a small stone for use in the 
fiext lesson, and that they may also bring back a piece of 
• bark if an animal was found under bark,, some grass if 
found on gr^ss, some sancl or earth if found on that. 

Turning Over A Rock - ^ - 

Tell the children to keep in mind the fact that when .anyone 
turns oyer a. Fock or log, that'^person may be disturbing the 
home of sdveral animals livihg beneath it. The animals will 
behav.e just as people would if their homes were being 
.wrecked --^they'will run for their lives, TWmoment ar-rock. 
is lifted/the animals "will be scurrying here and there to es- 
cape* , M most cases they will go into tunnels in the soil 
and disappear from' view. Since the animals will be hurry- 
ing away, the children should not turn over a rock^mitil . 
both p^artners have ntade*all their obsfervatiohs about the 
rock and are crouched down beside-it with the dish poised ' 

^'to^^^tch whatever they can. (Go over this again in'the field. 

.^Bpw'tii^^ children ' how to[make obs ervations about -the> light 
lindVranci' around the rpc;k by noticing whether it is flat on 
the bottom and pressed into the earth, dr^whether it is round- 
on. the bottom and just providing shade for tbe animals. Then 
show them ho.v^ to crouch with the dish ready.) . ' 

.Remind the children that after they have seen all they want • ^ 
to, the parson who turned the rock over must put it back in 
place. This^restores the home, so the animals cai* come 
back to it. * • 

The Trip 

After this preparation,- give each pair of children- one four- * 
ounce plastic covered container and, if you choose, a - 
magnifier, and take them to the field. ^ Encourage them to 
collect lots of sow bugs and earthworms for use in other 
lessons. • Motivate them by showing your ov/n enthusias^n 
over their discoveries . When the children have completed 
their investigations remind each one to take a small rock 
back to class . 

/• . , ' 

After Th^ Trip - ' 

» 

See that all ttie collected animals are put in surroundings 

■J' • • / 



where they will thrive. This generally will m'ean providing 
sand or soil, moisture; a few rocks to hide under> and 
holes for air. For'more specific infonnation, consult the ' 
handbook*. . % 




A Dkistie-'klowing eA)ent^i$ piotuvecV above. , One boy found 
a snake 'duHrvg this field tr*ip» It bias observjed in the 
field and then r*eleased'^ in keepincj^with the advice in the 
:4innermQt Handbook^ Living Things in Field and Classroom^ 

NOTE: Ask several, children to bring in any type of plain, 
soil for* the nex^ les-s'on (it may be sandy, moist or dry but . 
must not 'contain grass or other plants) . You will rtteed. 
approximately one quart for your demonsti&'tion and about 
one quart for every four children in the class . . * 




)to.:j\lvh 'jib'ove shos^ hoi) ^cp-yVt^'^'teaahei^^e demons tratiort^ 



flantlnj jl 'k-^ic^c of Katu^je*' looked, -aftev'tke gmss eeec^b, 
•^i jy^o^^yu .Var^r hg^oyie ehoe"1^Qx la hinged th^^anothev with 
zvh\*^ 7>,c jcocH.i ehoe bi^^ :s ti$ecl'"at^,^a oove^r to retain the 
J t:a*^ . A ^etiip I ike' this aan-^be ns"ed,^,to maintain sod. 
xni c^xi'th:^ot'n<s fop latev a^ttijiei^. ^ li%a..jiot suitable 
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rhio fhovogt'avh c:^hoD^^ now one 
oh i Li ' i.e<?e' of natux^e J^ookeJ 
^ifiex' the gva^s i^ceds had gvoim^'^^ 
jot all jhildi^en' i^hauld^ have 
vc.nilv^> like thi^. Dome %ay 
hai^e gm^?s at all and others^^ 
n*ci;/ nave ngg^tkV* -looking gixtso^' 
depending on hov ^theij set up 
theiv exre^i^i-mentJ* • *. , 
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Lesson 3: SEISTING UP PIECES OF NATURE (Stact on Wednesday^ „ 

Be sure to have the children set u)^^their piecies of nature 
^ on a 'Wednesday to permit seed gerrnination and growth over 
the weekend. ■ ' . 

The purposes of this lesson are: (I) to help tbe children • 
associate "field^ and "laboratory}" (2) to provide opportuni-;- 
ties for trial-and-rerror experiments; (3) *to. review what the / 
children have studied in this unit so far, and why^and how 
they clid it. ^ % * . ^ - • . ^ 

The lesson begins with a discussion ofijw field tfip* The 
children soon realize that they are^Jf^fTure vj?hat%ndition ; 
^ or what bombination of conditions attracts animals to live ' * 
• under rocks or in- other places where they fqjand tbem^ To 
^, show the need foj^ setting up model pieces of -nature that 
-can be studied in the dlaSsroom, they discuss the difficulty 
of continually taking field trips to reach conclusions concern 
^ng thege conditions • Thisn the children make suggestions >^ 
about what such a ifiqdel should co^i^ist of, and you demon- 
strate by jputting the virious components together* Next 
the children set up their individuail pieces' of nature. They 
are free to use^as much or as little soij, water and grass * 
*seed as they wish, ,and to select a location in the rpbm tjfiat. 
^ provides as much or as.litjtle light and Heat as tjiey choQse* 
• Each child keeps a record of his original setup ;and, of his 
daily observationjJI^'% jFlecord Booklet made by removing, 
pages 25^-32 frctfniyL%.Student Manual and fastening them - 
^ together (with yarh, tot example).i ' ^ . 

V 'On Thursday^^aft^^ recording of observation? about • 
' ' the pieces of nature, c^iauG^a "review of the previous ^work. 
To do ithis, use tha bulletin board you have* set aside espfe- ' 
, ; cially for this, unit; tThe diagram of the c6mpletfed bulletin 
board provided •iri-the unit Introduction wilLbe helpful in * 
showing you how^Ms first "material, will tie in with thereat;) 

This lesson requires thirty td forty minutes .on Wednesday, 
ten to 'twenty ihlnutes on Thursday, and only a few minutes " 
, ♦on Friday and on the following Monday*. Work with the 
\^ pieces nature; and thi? Record Booklets is concluded in , 



' MATERIALS 



Lesson 4 on Tuesday:. For ^o\ir convenience the procedure 
describes what is 'to be done on ^ach of the four scbfiol days, 
the lesson covers, instead of being divided into. acnvities. 



, , — for your demonstration (Wednesday) 
. .-^ trayx^ , -j 

— 2^ plastic shoe^hoxes (hfor cover) 

, — . tape to hinge the shoe, boxe^ t6gether' ' ' 

. ' soil ^.(any kind)' y . * * 

; water- .• ' \ ' 

\. grass sedd / • ^ • ' ^ / < ^ 

~ I or 2 rocks from field' trip - r ' ' 

. ^ ^ . f oi^ each;child (Wednesday) •* 
—" 'tray " " • ; , • .v ' \ ' 

2,^.sixteen-ounce plastic containers^ / 
/ape to hinge" thg container^ together / . ' 

^— *soil (any 'kihd)^in plastic bag or 6n.p^per towel 
: watec iti cixp* ; . , • / ^ 

. — some gra^^s seeds in I -ounce eontaiper 

I. or 2 small rockfe from^ field, trip' ^ ' - • " 
" — Record Booklet .'(pp. -"25-32 rertidved ifrom Student Manual) 

— yarn, string or brass fa^tfene'^ to hold booklet together 
\ \ for each qhild (Thursday) — ^ - ' 

— piece .of nature ^ /* ' ' ' 
' Record -Booklet ' ; . ' • " ' 

' ' ^ . / , ' — f or the review (^hursday) — /• 
• — bulletin board reserved ^or this, unit 

— 'letters cut out for head/ng's, ^•TIELD TRIP" and ^ ' 

^ "PIECES OF NATURE, "y or these words written on ^ ' 

separate slips of pap^r* " ' 



small animals, bring out your demohstration tray. If they 
do not/ "say: - ' ' ' \[ 

perhaps we could go out to the school 
yard and' shovel up a piece of earth with 
a rock on it and bring it back to class, 
but this would mea-n going ouf;again. 
besides, we would destroy a large part 
' of the yard if we each dug up a piece of 
nature; . ■ • . ■ 

is there any way we cpuld put some things 
together in the classroom that would be 
-just about like a piece of nature? 

what things would we need t.6 make a 

MODEL OF A PIECE OF NATURE? . 

If the children still can't suggest what to do, bring out 
your tray of demonstration materials and show it to them. 

DO THESE MATERIALS GIVE YOU AN IDEA? 

As the children offer suggestions, set up your piece of na^ 
ture, one step at a tiitie. This wifl involve putting soil, 
-water, and a rock or two in one of the shoe boxes. 

THERE SgEMS TO BE SOMETHING LACKING'.IN 
OUR'PIECE OF NATURE.. WHAT IS IT? (Grass. 
There was grass around the rocks where we 
found the animals, and some of the 'animals ' > 
we found were in grass.) 

WELL, I DON»T HAVE ANY GRASS, BUT I HAVE 
- GRASS SEEDS. HOW SHOULD I PLANT THEM 
IN MY PIECE OF NATURE? 

Let thfe c}}ildren tell you the amount of seeds to plant/ 
where and how deeply to pliant them, etc. When your 
piece of nature is completed, put the second shoe box in 
place on top of it. Ask the children if they know why you 
are-uslng a cover. Explain that you ate not going to add 
any more water to your piece of nature, so it is necessary 
to retain whatever moisture you have put in it. 



Also ass emble/)n trays ^11 the materials eacff child will. need 
to set up his pi6ce of nature* Hinge the containers vyith tape 
for the children. Keep these materials handy, but hidden, 
until you=have given yoirr demonstration^ ' 




PROCEDURE . . • - ' 

Wednesday: Setting Up the Pieces of Nature (?0 to 40 minutes) 

Call .on individual children to report oh -the animals they 
found during the field trip. (They can do this iriXa show- 
and-tell manner.)- Direct them to the purposes of T;|ie trip 
by asking: ' >^ 

WE WANTED TO COLLECT SOME SMALL ANIMALS, 
BUT WHAT DID WE WANT TO FIND OUT ABOUT 
THE PLACES WHERE WE ^OUND THEM? (We wanted 

Jo find out how wet or dry their homes were, how 

. light or dark, and how warm or cool.) 

. WHAT pONDITIOrJg OF MOISTUJ^E, light/and 

TEMPERATURE DID WE FIND IN THE PLACES ' * 

___l__JAtHER-B-WETOUNb ANIMALS ? , • ' ' 



No general agreement concerping the amount ,of moisture^ 
light and temperature is desired here. Let the children 



. . . ^ :. • . ■ 

express their opinions freely. Then narrow the discussion 
down, to a consideration of the conditions under rocks, logs 
and boards . ' ^ ' ' . ' ^ 

WE FOUND MANY OF THE ANIMALS UNDER. , 
"ROCKSr LOGS AND BOARDS, WHICH OF - • 
THE THREE CQITOITIONS DO YOU THINK 
ATTRACTS THE ANIMALS, TO THESE PLACES? ^' " ■ 
' *IS IT 'THE MOISTURE, THE LIGHT, OR THE ^ ' 

TEMPERATURJE? 

WHAT ANSWERS DID WE FIND TO THESE 
. QUESTIONS DURING^ OUR FIELD TRIP? 

Direct the discussion to the forming of hypotheses, such as; 

1 . Maybe\it is moisture alone that attracts animals to live 
under rocks\ logs and boards. 

2. Maybe it is darkness that attracts them there. 

3. Maybe all three conditions (of the moisture, the light,, 
and the temperature) ^attract them'. 

4. Maybe only two of the conditions attract them. 

HOW CAN WE FIND OUT WHICITOF THESE^ 
^ HYPOTHESES IS CORRECT? ' " N ^ 

. IF WE TOOK A GREAT MANY FIELD TRIPS" 
COULD WE FIND OUT? ■ • •' • 

"Whatever the answers, explain that it would take too much 
time fr6m pther school work to go to an area repeatedly to 
check on conditions there. * • 

IS. THERE ANY WAY WE COULD STUDY ~ RIGHT 
HERE IN THE CLASSROOM t WHAT ITIS'THAT 
ATTRACTS THE ANIMALS TO LIVE .UNDER ROCKS? 

Encourage spequlation. The children may themselves 
Suggest the idea of a '*piece of nature." If they do, ask 
what materials they would need to set it up. If they then 
suggest a container, some soil, grass, water, rocks, and 



small animals, bring out your demonstration tray. If they 
do not, say: 

PERHAPS WE COULD GO OUT TO THE SCHOOL 
YARD AND' SHOVEL UP A PIECE OF EARTH WITH 
A ROCK ON IT AND BRING IT BACK TO CLASS. 
BUT THIS WOULD MEA.N GOING OUT'AGAIN. 
BESIDES, WE WOULD DESTROY A LARGE PART 

' of the yard if we each dug up a piece of 
nature; . • 

is -there any way we cquld put some things 
together in the classroom that would be 
-just about like a piece of nature? 

what things would we need t.6 make a 
model of a piece of nature? / -"'^ 

If the children still can't suggest what to do, bring out 
your tray of demonstration materials and show it to them'. 

DO THESE MATERIALS GIVE YOU AN IDEA? 

As the children offer suggestions, set up your piece of na- 
ture, one step at a tiftie. This wifl involve putting soil, 
-water, and a rock or two in one of the shoe boxes. ' 

THERE SfiEMS TO BE SOMETHING LACKINGMN 
OUR" PIECE OF NATURE.. WHAT IS IT? (Grass. 
There was grass around the rocks where we 
found the animals, and some of the 'animals ' ^ 
we found were in grass.) 

WELL, I P0N»T HAVE ANY GRASS, BUT I HAVE 
' GRASS SEEDS. HOW SHOULD I PLANT THEM 
IN MY PIECE OF NATURE? ' . 

Let th^ cliildren tell you the amount of seeds to plant/ 
where and how deeply to plant them, etc, When your 
piece of nature is completed, put the second shoe bo^ in 
place on top of It. Ask the children if they know why you 
are-using a cover. Explain that you are not going to add 
any more water to your piece of nature, so it is necessary 
to retain whatever moisture ypu have put in it. 



Mow tell the class that each child will have^a chance to set 
up his own piece of nature. Have the trays *of materials 
distributed; Then ask: 



IF WE.WANtTO FIND OUT IF MOISTURE, 
LIGHT AND TEMPERATURE AFFECT ANIMALS, 
SHOULD WE ALL SET UP OUR PIECES OF 
NATURE 'in the SAME WAY? 



WHAT DIFFERENCES MIGHT THERE BE IN THE 
LIGHT, MOISTURE, AND TEMPERATURE BETWEEN 

• TOIL'S PIECE OF, NATURE AND DIANE'S? (Tom 
might use a great deal of water and select a 

- dark, 'cool place for his piece of nature. Diane^ 
might use just a little water and put her experi- 
ment in a light, warm place.) , . " ^ 

Ask the children to assemble their pieces of naiure. Tell 
them .they may use as little- or as much soil/ water and grass 
seed as they wish*. Encourage different children to plant 
their grass sfeeds at different levels in the-soil. When the 
pieces of nature are ready, suggest that thdy be put in loca- 
tions that will provide different amounts^ of light and heat. . 
Some experiments --should be placed in sunny, warm spots, 
other^ in shady, warm spots, .others in shady, cool spots, • 
and some even in'a cupboard or drawer. (This wide varia- 
tion in sets of c^rlditions will help you mokvate the children 
later to narrow their investigations in future^- experinjents . ) 
■ - . ■ • \ : • 
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Now ask the children to remove, - carefully7:p§'res~2^-J^ from 
their Student Manuals^ Give them pieces of yarn or stringT^ 
or brass "fasteners, to -put-through the holes in these pages'. 
Tell the children they will use these Record Booklets to ' 
record whatever they used to make their pieces of nature;; 
and for daily observatiofis of what changed- and what stayed 
about the same. Have them write their names on the book- 
let' covers . (They may color the" covers later, if you wish.) 
Then ask them to fill ia the blanks oh the page for Wednes- 
day. You may need to help with, some of the questions. The 
answers can be as qualitative of quantitative as the children 
wish. ' ' ^ 

The reduced version of the first page in a Record Booklet, 
shown below,, gives some of the possible answers that dif- 
ferent children might give. It does not represent the" work 
of just one child. 
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FIRST DAY (WEDNESDAY) 

c. , 

*h«t kind? . .."^anrly- : mW^y-i yy ^ 
How <iecp?^ - \ ) ^ way up . 

Hhat kind? ^ ><^r^<j*<? , ' 

How- many? ? 1.^ \ nuncei pirxKj ' 



How deep? ■ P/^/i-/^/V ^ 4r>f\ . ; , . 



ROCKS 



MOISTVRE 

; . How much? n Itii I jti ^T /I 

— r.iif\. - ^ - ■ 
umr .. . * 

Is the light the same everywhere In youp 
Piece of Nature? ' A/p 

TtMPBUTURE * ' . ' ' 

Is the tempei;ature the snme everywhere In 
'Your Piece of Nature? A/o 



/ rock y 2L tocks 

^- 'eq<^ Size^ 

JMow^deep? • CQ\/^)rM ti p i ^fJrf^r f 



How many? 
^How lar«e? 



xhnlijirt 



in 4 



^7 



Thursday: Bulletin Board ^(10 to 20 minutes) 

Before starting the work at the bulletin board, have each 
child observe his piece of nature and fill in his observa- 
tions on the appropriate page of his Reoprd Booklet* En- 
courage the children to^record what remained..the same, as 
well as what changed ♦ 



SEXX)NO DAY (THURSDAY) 



Did you notice any chnnKCs, in your Piece of Nature 
from yesterday? VC^- 



ChaitKQS In: 



SEE06 A -few - <^e^di^ nirp. 



— 

Hfy:KS -A/A Cmn^e. 



HO isTCRK u/^-/' iinrl^ir^ rock i uiaie.r 
;n\Ue,^ nf rnve.r , 



■ I ir.nT A/.o rhan^e': 



TtJfl'HUU'lU-: . 



r^td under rock 



Other chnn«es . 



Then have the phildren gather in front of the bulletin bpard^ 
and ask: r . • 

, WHY Dip:WJ.GO„pN.A:tlEL^^ THE OTHER 
DAY? (To find out whether moisture, light and 
temperature affects animals; to find some small 
animals 4^)^^ - - - • 



Remind the children of the cartoons they looked at to see 
how different amounts of moistute'/' light, and temperature 
affect people. Then, on a large piece of paper, write the 
reasons for taking the field trip* . 



^^f'^ . ^ -rind cud.. 




WHAT DID WE FIND OUT ON OUR FIELD TRIP? 
DID WE FIND^ OUT WHICH DIFFERENCES IN. 
THESE CONOmONS ATTRACT SMALL ANIMALS? 
(No. We couldn't decide whether it was the 
moisture, light or tejnpeijafure' that affected the 
animals.) ■ ' . 



Elicit that there were many conditions present, at onejime, 
so it was impossible to tell whether it was the moisture, 
light; or temperature that affected the animals and attracted 
them to the area where they were found. One field tfip 
wasn't- enough to find out, and the class decided it would 
take too many field trips to make sure. 

Draw a line across the first. piece of paper and write what , 
happened on the lower half of it: 



. '^yi^ ^ -find oLct ' 



- Founci 3ry\all aniyyiex/s 

- Ma.ns/ ccii^cli-h'ons ; we Cou/c/ri'-/- 



FIELD TRIP 




T Dip WE SET UP IN OUR CLASSROOM 
AFto WE WENT ON OUR FIELD TRIP? (Our 
pieces of nature.. ) 

WHY DIX) WE SET UP PIECES OF NATURE? 
(So. we could study — right here in our 
room -- whether moisture, light and. 
temperature, affect animals, and to find 
. out which cdndition attracts th6m.) 



Draw- two line^ across a^piece of paper to separate- ifrarit6 
three spaces, Jn the top space, write the cmldf^n* rea- 
sons for setting up their pieces, of nature: :^ / 



To 



Then say: . , 

WE SET^'UP PIECES OF NATURE IN ORDER TO • . 
TRY TO STUDY WHETHER IT WA3 THE MOISTURE, 
■ THE LIGHT, OR THE TEMPEJIATURE THAT AT- . 
TRAGTEb THE ANIMALS TO CERTAIN PLACES ; 
HOW DID WE SET UP THESE CONDITIONS IN 
THE PIECtS OF NATURE? (We used different , 
amounts, of water in" our pieces of nature , and 
we- put "them in places' in the room where the 
ligl^t and temperature were different.) . 



In the middie space of your pjece-of p^per, write the chil- 
•dren's descriptiop* ofthe differences. in the ways they set^ 
'Up^tl^eir pieces of nature. Tell the children that the bottom^ 
•space of this piece of paper will^be used to fill in What ' < 

they find out from their pieces of nature. 




M>^^/ Se:i U(^? A/^^/iC^ 
cifutQ -Per cur f^i^Qjas 




Pin the hisading, "PIECES OF. NATURE/ " on the bulletin board. 
beloWTIELD TRIP/' Next to it, pin the information sheet 
that -concerns the pieces of nature. Use yarn to make an ar-' 
row fr6m "pFIELO TRIP" to "PIECES .OF NATURE." 



FIELD TRIP 



Why? 



PIECES OF NATURE 



TeU the children that, with their help, you will be adding 
information, to the bulletin board as. they study this unit. 
Say that the bulletia board information will )pe a good re- 
minder of what. they have done and- why^ they have done it, * ^ 
Tt will also be useful for quick reviews, . , 



Friday (5 minutes) 

The children should "bbs^erve their pieces pf nature and re- 
• cord any changes anAnon-chapges in their Record Booklets* 
Then they should mak^ predictions ab6ut what they expect 
their pieces of nature to Ipok like Monday. (The page 
for predicting is opposite their Friday record. ) 



X TOIRD DAY (FRIDAYY 
Did you notice «ny chanites froffl yesterday? V^^^ 
Chanses in: « ^ 



SOIL 

- \ : 

SEEDS - -fl^^w/'mor^ sp rrnu+ec^ ^^^u 



nocKs 



MoisBjR^ abciUt -the. Same. 




him 



nk ckan 



\: 



Other changes . 



■ \ 



. FRIDAY PljEDICTIONS FOR SAIVRDAY AND* SUNDAY 

What do you think will happen your Piece of Nature 
on Saturday and* Sunday? ^ 



PREDICTION 



inch : : : 

I^*** • plcture\f wha^ you think It will \^ 
\xi Monday : \ 




Give, each .child a contained: to take home. Ask the children 
to use the containers to catch animals, especially sow bugs 
and earthworms, to put^in their 'pieces of nature on Monday. 



^M-onday (5 to 10 minutes) - 1 ' ^ 

Have the children 'bbserv^ and record' changes in their 
pieqes, of nature* Hold albrief discussion concerning their 
^ predictions and'what actually'^changed*/ As^ them to put 
animals jn their pieces of |riature and to leayelftem undis-' 
" .Jtuf bed in their various loc^tions^.in.the rootn. Sety that 

early,, tomorrow'you will let them-Wk to see which places 
^in their pieces of nature atjtracted\he animals • 



SlXni OAV (MONDAVI \ 

■ \ ■ 

H'hat happened In- your Piece of Nnture o\er\the week- 
end? . ' \ 

Chantces : 



-5 



ch. 



>herd do you think your animals will be -tomorrow? 
Under the rock? Deep in tjie soil? On the urass? 

The^ worms ^ w/ill Ae. und^r 



j-he: hnck : -the: ^^nh will be. 
in -th^ ^m ^) ' 



Why? Be-cauSe.; -fhcdl^, t^//)g/-g J.^iv^ 



Final observations of the pieces of nature take place in 
the next Wesson. 




.Les^Son4: INVESTIGATING OUR PIECES OF NATURE (Tuesday) 

^ Yesterday the^ildr^ placed some small animals in their 
pieces of nature. Today they will be^eager to see where the 
\ animals /have migrated in each model, so you will probably 

want to /teach thi^ lesson early in the day. First each. child 
will observe .his piece of nature and fill but the last page of 
.his Rec/ord Booklet. Next he will participate in a. class dis- 
cussioii of the results. Keep this discussion open-ended and 
inconclusive/ because the* purposes of the lesson are to have 
the cniidren learn/(l) that several conditions may have affec- 
ted tne growth of a plant or the behavior of an animal, (2) 
^ that it is impossible for them to decide from this experiment 
whicli condition caused a result, and (3) that they need a more 
scientific method of experimenting a method for testing the 
effects of one condition at a time, 

/ • ,/ 

At khe conclusion of the lesson, the children may take their 
cc^mpleted Record Booklets home. However! if some children 
fr-^ wish to continue recording their observations of their pieces 
of nature, encourage them, to do so on their own time.^ 

^-MATERIALS 

Pieces of- Nature ' . - 
\ ! — Record Booklets 

— rulers . ' ' ^ 

chalk of different colors , for your use at tlie board 

t 

(OhEDURE \ . • , ' * ' ^ . 

Hay^e the children observe their pieces of natui:;e and complete 
their. Record Booklets for the seventh day (Tues^^). When 
thfey-have finished, have them discuss the question^ on that 

Pj^ge'i^- ■ ^ - ^ 

WHERE DID YOUR ANIMALS GO IN YOUR 
/ PIECE OF NATURE? ' " i 

Answers will vary. If some of the children had sow bugs or 
earthworms m their models / the animals probably went under 
the rocks.. 
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WHY DID THE Al^MALS Gq,,TO THESE. PLACES? 

WAS IT THE M0ISTURE\T.HAT' ATTRACTED THEM? 

WAS IT THE LIGHT OR TEMPERATURE? .WAS IT ' ' 

SOMETHING- ELSE? WHAT DO YOU THINft? 

Again answers will vacy. Remember to leave the questions 
open, without settling on any conelusiohs^ , instead keep 
asking questions that mpke the children see that there is a. 
great deal of doubt about which condition attracted the ani-^ 
mals. Questions you might ask are: 

ARE YOU SURE THAT YOUR ANIMALS WENT UNDER^ 
THE ROCK BECAUSE OF THE MOISTURE? COULDN'T 
IT HAVE BEEN THE LACK OF LIGHT THAT ATTRACTED 
THEM ~ OR THE TEMPERATURE? 

Tell the children that it seems to be impossible to decide 
which condition attracted the animals to the various places. 
Suggest that maybe more conclusive answers, about the 
effects of conditions on living things might be found by con- 
centrating on the growth of the grass. Ask, the children to 
look at their grass, 

ALL THOSE WHOSE GRASS GREW' QUITE TALL ' 
SINCE FRIDAY, PLEASE RAISE' THEIR HANDS • 

NOW ALL THOSE WHOSE GRASS GREW VERY 
LITTLE SINCE FRIDAY, kLEASE RAISE THEIB 
HANDS. • - \ ' ' 

WBAT CONDITIONS DO YoKtHINK CAUSED SUCH 
A DIFFERENCE IN THE GROWTH OF THE GRASS? 
WAS -IT THE MOISTURES THE TEMPERATURE, OR 
THE LIGHT? WAS IT SOME OTH&X;ONDITION? 

Let th6 children speculate. They should mention a number of 
factors that coulc} have caused differences ihsthe way the 
grass grew in the different pieces of nature. Fbr example, 
the children chose a number of different locations\N^iere they 
kept their models. These locations provided different-counts 
of light and heat. The children also chose different amoiin^ 
of soil, grass seed and water in setting up trieir models. ^ 
Elicit as many of these different conditions as you can. Then 
say: . , 
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• WE HAVE TALKED ABOUT A GREAT MANY, 
CONIDITIONS THAT COULD HAVE AFFECTED 
THE GROWTH OF-THE GRASS. WHICH OF 
THESE CONDITIONS DO YOU- THINK AFFECTED 
THE. GROWTH MOST? ^ ^ . ' 

The children will not be able to de^i^e on any one condition 
as a satisfactory answer. "/ ' ■ 

SINCE WE HAVE SEVERAL CONDITIONS THAT 
i^LL MIGHT BE EQUALLY IMPORTANT TO THE 
GROWTH OF THE GRASS, PERHAPS WE COULD 
FIND A BETTER- ANSWER IF WE STUDIED JUST 
ONE'.CONDlTlON.'.\LErS THINK ABOUT THE , 
DIFFERENCES IN MOIS.TURE IN OUR PIECES 
, OF NATURE. 

Draw a chart oh the chalkboard: ' . . ; 



Very wet 


Wet 


Moist 


Dry 


\ 

















Ask each.childjto decide whether the soil in his model is 
very wet, wet,l moist, or dry. If a child is- not sure, let 
other -children ^eel the soil in his piece of nature and reach- 
an agreement about the condition of moisture for him. When 
eyeryone has made a decision, write the names in the appro-' 
priate columns. Then ask the children-to-measure the height, 
of their grass to tlTe nearest half-inch with their rulers. 
Enter each measurement next to the name of the child. The 
chart should now look something like this^___ 
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* 

Very Wet 


Wet 


Moist 


Dry ^ 


Sue. -—,1.- 
i'' 


72mc — Jl^ 


Saf^— 3"- 

Any, -.4", 
5oB- 1" 





CAN WE TCLL NOW WHETHER OH^NOT THE 
AMOUNT OF MOISTURE AFFECTED THE GROWTH 
. OF OUR GRASS? ' (Vafibus answers J " 

^LErS LOOK AT THE CHART TO SEE WHAT AMOUNT 
OF-MOISTURE WAS BEST FOR GROWING GRASS IN 
OUR EXPERIMENT. . ' . - 

Draw lines of one color under the names of children whoi^e" 
grass grew zero inches, lines of another color .under names/ 
with one-inch grass; and so on, until all the names hav;e 
been underlined. (Expect a variety of measurements in each • 
column and inconsistencies in the results, because this 
experiment was designed to result in contradictions to show 
the children the need for a better "method of investigation. 
None of the various conditions was controlled or precisely 
measured. Thus, in our sample chart, you findrAnn with 
four-inch grass and-Tim with ^ero-inch grass in the same 
column, and you find.one~inch\grass in all four columns, etc.) 



FROM THIS CHART, CAN WE\TELL HOW WET OUR 
SOIL SHOULD BE TO MAKE GRASS GROW THE 
FASTEST? (No.) THE SLOWEST? ' (No.) 




• WHY DID SOME GRi^S GRQW BETTER T'HAN OTHERS < 
S^HOUGH ThSThAD ABOUT THE SAME-AMOUNT 
OF MOISTURE? (Other conditions must have affected 
their growth . ) " 

Elicit all the different conditions that might interfere with 
drawing a conclusion-about the effects of moisture on grass 
growth in their experiment. Some of these are: the depth at 
which the seeds were planted, the location in the room 
(sunny 'or.shady, 'warm or cool), the amount of soil,, and the 
quantity -of seed§. Accept all other answers that seem . 
plausible.^ 

DOES THIS MEAN THAT WE CAN NEVER FIND OUT 
. WHICH AMOUNT OF WATER WE NEED TO MAKE 
4.._.SEEDSJ3R0\V BEST?' ■ ' 

-Have th-e children speculate about this and try^ to make sugge 
tions. To help them along, point to your chalkboard chart 
and ask if it gives them a hint. 

THERE MUST BE BOME WAY WE COULD SET UP AN 
EXPERIMENT TO FIND' OUT W-HICH AMOUNT OF - 
WATER WE NEED TO MAKE SEEDS -GROW BEST. . - 
■ BETWEEN NOW AND TOMORROW' PLEASE TRY. .TO 

THINK OF A WAY WE CAN FIND OUT . . ' , ' , / 

Tell the children they may take their Record Booklets honie 
- now, or they may'continue'to keep a record of their pieces 
■ of nature on their own time* . 

It mi ght be a good idea to keep y our demonstretibn piece 
of nature for use iathe review in Lesson 15- of this unit. 
You may have, to add some wate r from tim e to time to' keep 
the a nima 1 s""a nd the gfa s s 'a live . 
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SECTION 2 



MOISTURE 



A 



• In Section I the children were introdxiced to three envirr^n - 

In this section the chridren wilLconcentrate on. the effects 
of moisture on plants and- animals. Phis means th^t nniv 

b^the al l^"^ h^^f'^sed- in. Plant experiments should 
be the same kind in all lessons from here on. 

In Lesson 5, the children devise and set up an experiment 

■ . W T "'^^^"'^^ ^'"'^'^ the growth of Ss 

It should take about 40 to 45- minutes for this lesson How- 
ever, it will take four or five days for the radish see'dslo 

Th^: :T,o h' r''^'^"" ^° concluS 
iney will do, this in Lesson 7, , 



"rnT^f'''^ "'''?'*''"^"^ teach Les- 

son 6. If you have only mealworm beetles for'the experi- 
ments the lesion should take about 30 to 40 minuted If 

' Idd : rer^o"" earthworms, you may w^ht to 

add another 30 minutes for experiments with them. "' . ' 

Lesson 7 should be taught when the radish- seeds planted 
n Lesson 5 are ready for observable conclusions Th f 
esson should take 25 to 35- minutes. Since the lesions- of 

read through all three before you start teaching the section. 

T6tal teaching time for this section should be between ohp 
and one-half to two and one-ha If hours . 
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Lesson 5: SETTING UP A MOISTURE/ PLANt\exPERIME,NT 

• The purposes of this lesson are (I) to ^ave the children set 
up ah experiment that will show whethe^ different -amounts 
of moisture effect the germination and growth of seeds, and 
(2) to have thq^n do this in such a way ti^at the amount of 
moisture is the only variable all other conditions will 
. . ' be the same in each planting.* T ' 



The lesson is .written for groups of six children, but you 
may wish to revise it for largei: or smaller\groups. This 
lesson should take from 40 to 45 minutes to teach. Four 




Tkis group^s moisture/plant eiscpeviment was photographed five 
days after it was set up* It- is now ready for Lesson ?i 
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MATERIALS 

— 1 thermometer • ' * " 

— 1 light nieter (comes with simple instructions) 

— grease pencil 

' for each group of six — 

'3 

— medicine dropper marked Irom opening 

— 9 one-ounce containers 

— soil (same kind for all) ^ 

— craft stick or ruler 

— ' quarter-teaspoon" 

— cup of water 
^ radish seeds 

. plastic wrap to cover containers 

— 9 rubber bands 
— m^lcing tape^(about 12" for labeling containers) 

-r- penciL 

PREPARATION 

You.may wish to hav.e the, soil for this lesson brought in by 
a few children. If so, make sure they all bring in the same 
kiijd. ' 

Assemble the materials for the groups on trays, and have 
ready a tray with materials for only twp;plantings for your 
-dem'onstration. Mark all the medicine droppers with a 
grease pencil about three-fourths of an inch above the open 
end./ Water to this mark will be called "one squirt. " 

Pre-select a floor space where all the groups 'can' put their 
^ tpays after they have set up their experiments. This should 
be a place where the light and temperature wiU be as nearly 
the same as possible for all the trays. 



PROCEDURE 



Gonauct 'a brief review of the bulletin board information. 
Then. ^ask the children: ^ ' ' 

■wHY-e0U-L"DN'W-E-T-&LL-W-H-ETHER' OR NOT 
THE AlkoUNT OF MOISTURE IN OUR PIECES 
OF NATURE AFFECTED THE GROWT.H OF THE 
GRAS^? (there were differences in the amount . . 
dfli^ht each setup had/ as well as in the 
amouht of heat. Some children used one kind 
of soil and some another kind. Some planted 
their seed^' in the soil, aiid others sprinkled 
them on the surface. There were too many 
.variables.) 

HOW COULD WE SET UP AN^CPERIMJ 
FIND OiJXJB^-FERBNTTt^^ OF 
' "MOISTURE AFFECT THE GROWTH OJLPmHIS±: 



l.et the children discuss this., Gradually guide them to 
establishing the criteria for a controlled experiment with 
, the following: 

/ * - 

WHAT WOULD WE HAVE TO' DO- ABOUT THE • 
MOISTURE? (we would. have' to use different • 
amounts of water in -each containec. Then we 
could watch to see how the different plantings 
grew.) 

HOW COULD WE MAKE SURE THAT SOMETHING 

ELSE — THE UGHIr THE TEMPERATURE, OR 

THE SOIL — DID NOT CAUSE THE DIFFERENCES 

IN- GROWTH? (We would have to keep all these 

the same for each planting.) 

Ask the children to name all the conditions that wpulH - 
have to be the same in every planting. List these on 
the chalkboard, as the children suggest them. Then 
ask them to name the one thing that must be varied and 
put "this on the chalkboard, too. Your list should include 

- the following: • \ 
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Temperature, ^ ' Moisture used in each 

A^mh^. ^ 1 , ■ ' Wanting (amount of 

Number of seeds planted water) 
Kind of soil used 
Amount of soil 

Depth at whioh seeds are planted 
Type of container . ^ . 

It is important to emphasize to the children that\he amount 
of moisture to be used is "the only condition that khould 
vary in such an experiment. ' • \ 

Bring out the demonstration tray and fell the children\that ' ^ 

they have specified above, you \re go^ 
inglo do two plantings. Have them watch, closely, be^c^use 
they wxll be doing the sam^ experiment, but with^more 4nt 
ings. Before demonstrating, ask: ' ^ 
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HOW CAN I MAKE SURE THAT M? TWO SETUPS \ 
WILL HAVE THE SAME AMOUNT OF SOIL, SEEDS , ' \ 
LIGHT AND TEMBERATURE.? (By measuring.) "\ 

When it has been established that everything in'this experi- \ 
ment will be carefully measured, whereas in the pieces of ' \ 
nature there was no quantification, shW-the children what 
they are going to do. ■ : • * - _ - 

^^^P Pl^^e two level quarter-teaspoons of soil into each 
of your two containers. Show the children. how 'to 
use a craft stick or ruler for leveling. 

WHAT CONDITION IS TO BE DIFFERENT FOR " 

EACH PLANTING? (The amount of moisture. ) " ' ' 

HOW MUCH WATER SHOULD WE USE IN EACH ' 
. SETUP? (Let the children. make suggestions, - 

but lead them to the realization that if they put 

measured amounts of water from "no water" to 

"lots of water" and keep all other conditions " 

the same, they may- be able to find out what 
^ amount of moisture is best for the radish seeds 

they- are going to plant.) . • " 



step 2. Shew how to fill^the mediQine dropper to the'" I squirt" 
pnaik/ and how air sometimes enters the dropper .after 

* it is taken from the water, pushing the water up. Say ^ 

tha : this is no problem, siricg the amount of water in 
the dropper remains the same,.^ ^Say that the different ; 
setups will have different numbers ^of squirts-^ 

Step ,3 > After adding no squirt (zero squirts) to one of Vour j - 
containers and one squirt toithe;bther , stir the^sQil in ^ 
' each to distribute the water. Then smpoth the .sunaG^e 
of tie'soil. , Isabel each container with the number of N 
' . ' squ;.rts (0 and. !) . Tell the children that each group will 
. hav(5 nine containers which. should be labeled 0 through 
^ 8 ac;cording to'the nutnber of squirts^ in each. 

Step. 4 > Count .out ten radish s^eds and spread'them out on the 



\ 



•soil 
and 
TeH 
in e 



in one container./ Then count out ten more seeds 
spread.lhem on the soil in the second container* 
thfe children that they will plant ten radish seeds 
ch of -their containers . The. seeds are to' be..pressed 



down even with the soiK 




Step 5 . When you have pre^ssed the seeds even with the 
" soil,| cover each setup with a smalLjpiece of 

plastic wrap afid secure it with a ruoHjer band. Ask. 
, the children if they can tell you why each. container 
should b§ &o carefully covered. (To keep 'the mois- 
* . ture in.J:- ^ ' 



Step' 6 . Ask tlie children, to tell you how to measure the*. ' 

temperature; When they suggesj using^a thermo-:/ 
meferi show them how to measure the temperature, 
beside each container With the thermometer.. Tell 
them they must read the thermometer at eye\level . 

step 7 . Ask th;e children hpw you 'might measure the light 
.that. each cohtainer is receiving. If they*d6n't' 
suggest a- light meter, show them yours and how 
pit works. Tell them. that all groups will measure 
the light with this meter when their plantings are 

V set up, — . — — ^ - ~ - 
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Divide the Glass into groups -of si>^ and have a tray of , * ^' 
rnat'erials distributed to each-group. Assign, a letter 

(A', Bv C, etc.) to each child in' every groups then list ' 

•the- duties an th6 chalkboard : — • ' '^^ " \ 

Child A: ;. Puts 2 level fluarter-teaspoons of soil in each 
- container,' ' ' . - n 

Child Puts measured squirts of water in the containers]* 
as follows: • • ' . ^ 

Container'' ' * ,• Nuijnber of squirts^. 



^2 1- 

3 ' , " . 2* ' 

4 ^ ■ , . 3 
; 5 4 

6 ' ft 5 

7 , " 6 

8 ~ . ' ■ 7 

^ .1' ' ." .-.8 : 



no welter at all 



• Child C ; Writes the^numbQr df squirts on each container, 

<^^ild D: Stirs up the soil to,distribut^)2he water^ evenly and 
smooths the surface, ' J/ 



Ghild E: Spreads I 0 radish seeds ih each container and 

* press'es them down Until they ar6 level with the • 
soil, \ ' ' 

* • *- ' . ^ * * » 

Child F: Covers the top of each gontainer completely with 
. ' plastic wrap and a rubber band^ He -places the 

^ containers irt^)rider on the tiray , . . ^ <^ 

Have the children-canry out their tasks. - When they are 
finished/ show them the place oh the floor Where they are 
to puj;|their trays, * When all the'trays^are^in place, have • 
one child measu!te the temperature^and another the light-to 
make sure that these are as nearly the.sa'm^ for all tVays * 
'd^s. possible! ^ ^ < * ' : 

\ . ^ . - * ^ c ' / / 



Explain to th$ children that it will take^four oi' fi;V/e days for 
the seeds to grow^enough for conclusions to bp drawn»abouf 
the effects of differenf amounts of moisture, but that they 
should jnake da i'Jy observations to see which seeds germi-- 
nate first, which s'0em to be growing best/et.c» ^ 

Conclude the lesson ^by spending .a few minutes^ori predict- 
ing. . * . ' . . 

"-Ask: ' , ^'^ 

HOW MANY GF YOU THINK THE SEEDS WILL GROW BEST 

IN THE 0 TO 2-SQUIRrCONTAINERS? 
... 

. IN THE Z TO 5^§0UIRT CONTAINERS? * 

,IN THE 6 TO 8? '.^ ^ ^ ^ ^ ^ ' 

Write x)n the board the number of childreawho responded to 
'"'each prediction-. Tell the cla.ss thSt, *>when. observable" 
growth has taken plac^ in the containers, these predictions 
.will be checked. Say that, in/t;he meantime, the children • 
will be doing some , .experiments' wth the effects .of moisture 
on s^all animals. * > . 



Lesson..6; EFFECTS OF MOISTURE -ON ANIMALS 

* ♦ " 

. . • In this lesson the children set up experiments to find out if 
moisture, affects the behavior of mealworm beetles. i'Thiey dis- 
cover that these beetles are attracted to dry areas, if the 
children h|ve the opportunity to do .another experiment with 
either ea^/hworms or sow bugs, they will discover. that these 
kinds of animals .are attracted to wet areas\ " " . 

The lesson'be^s with a brief review at the bulletin board 
to show the children how the present work is related to 
previous wor;k. Then the children work in pairs to set up- 
their experiments. Each pair has two or thre^ mealworm 
beetles to put in a petri dish, after prepriggjihe dish with 
a wet and a_ dry\area. (A petrfdi'sh is^^shallow, round,' 
covered container aiout three arid one-half inches in dia-\ " 
meter.) The children prepare the petri dish for the animals 
by cutting a round piece of blotter into two halves and taping 
- them in place. The center tape prevents water from the wet 
half from being absorbed into the other half. The beetles are 
placed in the dishes,, covered, and .then, set aside for about 
an hour, undisturjiecL After that, the children observe the . 
animals and find out \>yhioh'' condition ~ moisture, or the 
lack" of if — attracted the animals. 

If you did not buy sixty or more mealworm larvae before 
beg.inning this unit, please do so now, because you wi'l 
need .them for future lessons. It takes from one to three 
weeks for the larvae to develofi into beetles. It is impor- 
•■■ 0 tant to ponduct thik lesson, hoyvfever," even if you do not 
have thp mealwomj' beetles; Substitute either sow bugs -or 
earthworms. Both'are.plentiful .in the damp, dark areas ' / 
under rocks, logs, etc. / and sow bugs can sometimes be / 
found in basements. The children could collect the-animals , 
for you, if -you do .not aJ-ea.dy have colonies of theiri. Direc- 
tions for maintaining all three species are in the. appendix to 
this manual.. ' ■ 

Kindergarten teachers may ,wish to borrow^a few of your meal- • 
worm b'-eetles for an optional activity in MINNEMAST.Unit 2, 
Curves and Shapes."' > ' Q.r\ ' ' 
■ ■ 
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iMATERIALS ^ ' , 

— for the bulletin board . — - — 

— I new heading*, "MOISTURE/' and 2 new subheadings 
^ "Plants" and "Animals" ' ; 

— information sheet . , 
pieces of yarn . . 

— feit-tip pen ^ ' ' • 

for each pair of children. — 

— petri'dish and cover 

— 3-" square of -blotting paper 

— 2 or 3 mealworm beetles in 1 -ounce plastic container 
— ■ 2 or 3 sow bugs 

7- '2 or 3 'earthworms ^ 

— 3y" ' piece of masking tape/ two 1" pieces 
— ■ scissors 

— ■ pencil 

— tray ^ • '^^---^ 

— for the ctess ' — 

— mealworm colony (at'leJ it 30 to 40 beetles) 

— sow bug colony (30 to 40) 

— earthworm colony (30 to 40) 

— medicine dropper 
glass of water ' - 

— thermometer 

it • . 

— light meter 

— pencil ' . ^ 
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PREPARATION 



' Look at the completed bulletin board in the introduction 
\ to see where the new heading and subheadings are 
placed. Prepare these headings. 

With a paper cutter, make a three and one-half inch 
square of blotting paper' for each .pair of children. 

Ask a child ;o put two or three niealworm beetles in a one-' 
ounce plastic container for eachlpair of children, 

Asseir.ble on trays the materials iieeded for each pair, and 
one for your demonstration. / 



PROGEnURE 



Have the children gather Jji_ front nf thp bM-14^m-N=vftrd^A 

little below, but at the extreme left of the PIECES OF NATURE 
heading, pin the new MOISTURE heading. Connect the two ' 
headings with a "piece of yarn. Beneath MOISTURE, place 
the subheadings "Plants" and "Animals." Connect each of 
these to MOISTURE with yarn, as shown: I ' -~ " 



MOISTURE 



Plants. Animals 



FIELD TRIP 



I 



PIECES OF NATURE 
/ 



; .^t;?.- £.?'.^a;a5Efia, 



Briefly review the information (e,specially^*the results) from 
the field trip and the pieces of nature with the class. Then 
ask: . ' 

WHY DID Vv^E SET UP THE RADISH S2ED EXPERIMENTS ' 
YESTERDAY? (Because we want to find out if moisture 
affects the growth of seeds.) : 
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With a felt-tip pen, divi'de.a large piece of paper into three 
spaces to make a n^w information sheet. Write "Why? " in 
the top space and, after it, the children's reason for the 
experiment. ' • ' * • 



^V? To ^ind out 

growth of fac^iUh 6ee^^5 



^ 0. 




9j:w?Tj^:?^rAf<'ifirwr-* JMext ask: 

■HOWpiD WE SET UP THE EXPERIMENTS. SO Tttfff WE'QO^H).;. 
FIND (^UT IF DIFFERENT AMOUNTS OF MOISTURE 'AFF-EOt"" 
THE GROWTH OF RADISH SEEDS? (Lead the children to the 
generalization that they tried to keep everything the same 
except'the amount of moisture in each setup,) 



1 
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In th0^ second space of the information sheet, write "HQW 
SET U^? " and quickly fill in this generalization. 



■^ksj? To 4^.i^c( out 




Tell the children that in a few .more days they will finish 
_ ' filling in this. information sheet with the results of their 
•.'moisture/plant experiment. "Pin this -informat-iori sheet 
below the subheading "Plants" on the bulletin board. 

/ Direct attention to the words "MOIST.U-RE" and "Animals" on 
the bulletin board. Ask: • ' ■ 



CAN ANYONE THINK -OF AN EXPERIMENT .WE CAN SET UP 
THAT WILL SHOW US IF MOISTURE AFFECTS THE 
BEHAVIOR OF SOME ANIMALS — LIKE MEALWORM BEETLES 



&ring put your demonstration tray and show the ehildferi 
several beetles. Ask the children to make suggestions. In 
the discussion bring, out the idea that all the conditions in 
such an experiment would have to be the -same, except the . 
amount of .moisture* 

Show*the children a -petri dish and ask them to watch as 
you place it'on the square piece of blotting paper and draw 
a circle around the bottom of the dish with. a pencil. Say 
that you. are going to cut a little inside this circle so that 
the blotter ^will, fit inside the dish. Do.this, Then cut a 
strip (about th^ -width of a pencil) from the center of the 
blotter, so that the two half-circles do not touch when 
placed in the dish. To keep the blotters from moving^ 
around a-nd touching, fasten them to the .bottom and sides 
of the dish with masking tape, as shown herer 




Ask: 

: .CAN ANYONE' THINK OF A WAY WE COULD USE THIS 
SETUP TO GIVE THE MEALWORM BEETLES' A CHOICE 
- BETWEEN A WET AND A DRY AREA? (We could wet 
one of the blotter pieces and leave the other, piece 
dry, then put the beetles in and-, see where they go.) 

WOULD THE TEMPERATURE AND LIGHT BE THE SAME 
FOR BOTH PIECES OF BLOTTER? (Let the children ■ 
speculate.) 

- 7 o ■ 



"With a medicine dropper, wet one piece of the blotter thor- 
oughly. Have a child take a thermometer reading for both 
pieces. Have another child take a light, meter reading for 
both pieces. (The amount of light and temperature should 
be about the same for both pieces .) 

IN THIS SETUP WHAT CONDITION WOULD NOT BE THE 
SAME IN EVE^RY PLAGE? (The amount of moisture.) 

IF I PUT SOME MEALWORM BEETLES IN MY DISH, WHICH 
AREA DO YOU'tHINK WOULD ATTRACT THEM? HOW 
MANY THINK THE BEETLES WOULD GO TQ THE WET AREA? 
(Write the humb.er on the board.) HOW. MANY THINK THE 
DRY AREA WOULD ATTRACT THE BEETLES? (Write the 
number on the board.) HOW MANY THINK THE BEETLES ' 
WOtJLD BE ATTRACTED TO BOTH PLACES ABOUT EQUALtY? 

Wrife this number oh the board also, and leave these pre- 
dictions for later checking: ' , ' 



The beetles will go to the wet ared , 
^ to the dry area 
equally to both areas 
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Now have the children pair off and- take a .tray of materials 
to a work area. Remind them, if necessary, how to prepare 
the petri diishes. When all the blotters are, cut properly arid 
taped in place, go about and wet bne blotter piece for each 
paif. (Be careful not to wet the other- piece.) 

AsJc the- children to put their beetles in tHe petri djshes very 
carefully, some putting them in the dry area, some in the 
wet. Then have the children coyer the dishes and observe 
the beetles for a few minutes . Ask each pair to put, their 
setup in a place where the "animals- will not be disturbed for 
at least an hour. Teach another subject during this period. 



When the time is up, have^:he children' observe^'where the 
beetles are located. ^ Call on each pair to report how many 
beetles are in eacb area. Write the clata on a chalkboard 
chart. ' " . \ \ 

On WET Area - * Oa DRY Area . ' ' 

.\m , - 

■ The children can now check! the results of the experameht with 
their predictions . , . ^, 

If some children ask why all" the beetles didn't go to. a dry • 
area, ask .them how they cduld find out. (They would have 
to do-more experiments, because many factors .could-be in- 
volved — old age, sickness, ihjujry.,_fright;_etc^.) 

Tell the children that, when working with living things, there 
are usually exceptions that are difficult to explain. This is 
one reason why you did not set up just one beetle experiment, 
but many. To draw any valid conclusions a scientist would ■ 
repeat his experiments many, many times. _ S§y that if the 
children' set up two. experiments and two beetles "went to the 
dry a-rea, and two-to the wet area, 'no conclusions could be 
drawn. But if 25 go to the dry area and only 5 to the w.et 
area, it.appears that most mealworm beetles are attracted to 
-a dry area. 

Ask the children to discuss how this cpiiclusiop relates to the' 
.usual.habitat of mealworm beetles. (The mealworm' beetle : 
culture is a dry. area. Mealworm^ beetles, are usually found in 
grain storage areas --and grain "is stored in dry places.) 

If SOW bugs and earthworms are ^available, have the children 
use the same procedure to. find out how moisture affects the 
behavior of these little animals. . 

NOTE: ' Maintain the colonies of animals for use in other 
..lessons and for experiments b^ individual children. Also 
save one petri dish.setup (without the beetles) for display 
in Lesson 15. " . , ■ ■ 



Les son 7; EFFECT^ OF MOISTURE ON PLANTS • 

This lesson concludes the work with^he moisture/radish 
seed experiments set up in Lesson 5. It should be taught 
when there are definite variations in the growth of the seed- 
lings (about four or five days after the seeds were planted). 
None of the plants will have grown enough during this time 
' to look like those at the top of the Radish Growth Chart 6n^ 
the next page. 

4 

In Activity A the children observe and graph the results of 
their radish •seed experiments and'^discover that there is a 
functional relati6n between the amount of moisture and the 
growth of the plants. 

In Activity B the children provide information about the , 
effects of moisture on plants and animals 'for the.bull.etiri 
board, and-are^^d'-to^SBe the similarities 'of experimental 
procedures between both the plant and the animal experi- - 
- ments.-^ ' " . " 

• In Activity C the children are encouraged to devise and , 
carry out; independent moisture experiments, using the pro- 
cedures they have learned. 

Teaching time for this lesson should.be about 25. to 35 minutes. 

"MATERIALS - . ' 

— moisture/radish seed experiments from Lesson 5 

— Radish Growth Chart, 1 for, each group of sik (see small 
facsimile on next page) 

— transparency of chart 

* — overhead projector ' - ^ 

-r- 2 information sheets for bulletin board, 
. — Living Things in Field and Classroom 



PREPARATION ; 

After arranging for the_use of«»an overhead projector, prepare 
. forj^ciivity C by looking Qp' some. experiments in the MINNE- 
MAST Handbook..^.Aiso take stock of what^. materia Is in tha 
^rpom could be lent to the children to encourage their inde- 
pendent experiments.' ' * ■ ^ 

Activity A ^ . - , " 

Have the sam.e groups of children who worked together in 
Xesson 5 take their fr^ys to their work areas. Allow a few 
'ftiinutes' for them to observe their -setups. Then give each 
group one large Radish Growtjh dhart. Show the transparency 
of thi? chart on the overhead projector. Demqhstrate how the 
children can graph the amo.unt of water against the growtii'of 
the radish seeds. (You may wish- to use the plottifigs from 
the vCompleted -.chart- oathe.prBcedingw.pag.e for this.) 

Ask .the children to wprk a-s tebms to decide which picture ^ 
of radish 'growth on the chart best matches the growth in 
each of their setups.. Have them i^'^aoh each setup. 

When this work is completed) , choose one group's' graph to - 
I copy on thd transparency. Prpject this, and have the .groups 
' discuss the similarities and -differences between, their graphs 
V and the projected one. .Ask the children to decide which . 

amount(s) of moisture seem tp be best for growing radish 
, seeds. If the see(^s "with the most moisture did not grow be5t 
^ asK the children to discuss this. (This amqunt of water was 
.enough to produce a drowning^effect, shutting the see'ds off 
from air.) 



Collect the^grapHed charts and display them, so the children 
can compare their results w-ith the others. ! 



• You may wIsh*to save'some 



plants for the independent experiments of Activity Q. 



of the healthiest-looking radish 



ActivAty B . > ' ' • • / / - - 

^ HaVe the class gatfier inJront,of the bulletin board and com- 
plete the infoririaticn sheet ^G^^r Plants (under MOISTURE), with 
the helR'of the'clas^, , ' / 

^ -* - ** ^ HOWSET^UP ?' * / 

' ' ' ! * ; . - RESULTS : - Different arpoZnts of • 

, imoislure^do affect the gtowth ' 
■ of radish seedlings. 7 . \ 



^ With';intormation tionr: the, children, /quickly fill *6ut a sheet 
for Animals (under MOISTUREh. A'pqrri^etediiiformatiorv ^ 
" Sheet for Animals -might look like thiS;K 



WHY? T9 find 'out if moi^turf 
affects where jne^ilworm beetles 
will go* \ \^ 

HQW^SET UP? , Ail pohditipn^ t'he' 
s^anie except the» amount of ifrjoistiirei 
AniVals given the choice between ''' ^ 
a dry ^area" a nd .a ,wet are^a J / * . 



. - R-ES.ULTS: Different amount^ of 
•moisture affected where th^ animals ^ * 

. went.' Mealworm beetles v{^ent Jto • \ 
the dry area, sow Bugs and earth- ^ ^ 
worms to the wet area. • - " ^ 
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PiA this infomation sheet on the bulletin board below 
MOISTURE and Animals. Then discuss- with the class 
t^e similarities between the experiments done to find 
out whether moi'slure affected plants and animals: 

(1) All conditionG were the same, sxcept'the amount of 
moisture. ^ . 

(2) The amount of moisture did. affect both the Pl^nts and 

^ the!alTmals the class^ experimented with - radbh seeds, 
mealworm beetles, sow "bugs, and earthworms. 



Activity C 



■i 
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Ask the class: ^ . 

DO YOU iklNK DIFFERENT Al^/IOUNTS OF MOISTURE 
■wqyLD AFFECT OTHER PLANTS AND ANIMALS IN THE 
^'SAME WAY IT AFFEG^ED THOSE WE TESTED? (Let the ^ 
children speculate.) ' ' " 

^ - • • i . , • ' ■ , 

Encourage suggestions of how other plants ahdjanimals could 
be used for experiments for example : trying other seeds-,, 
putting leafy twigs .in water while others are left out, watering 
potted .plants, with different amounts of'^ater, giving frogs or 
grasshoppers a choice of a we^ or dry^area. \ . 

HOW COULD WE FIND OUT WHETHER THE AMOUNT OF 
MOISTURE AFFECTS SOME OTHER PU^NTS- OR ANIMALS? 
" . (Set up experiments as we did in class,; with all the con- 
^ ■ ■ ditions the^ame except the amount of moisture.) 

. COULD WE PUT A FROG IN THE DIBH SETUP WE USED FOR 
. MEALWORM B'EBTLES? (No, the froq wouldn't fit.) 

Have the class give suggestions 6{ possible equipment that . 
could be *u?ed ta give the frog a choice of a wet or a dry 
area " Be alert to suggestions that involve more than just 
•moisture aff a.' varicyble . Point out these other variables to 
' the children. 
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. HOW iJaNY of you WOU-LP -LiK#rO SET UP, bk YOUR 
OWN, fccPERIMENTS THAX^WOilS FIND OUT IF ^ 
OTHER jPIANTS AND ANII^LS REACT TO-DIFFERENT 
AMOUNTS OF MOISTURE? . ^ 



radish e>|periinents in pots, carefully controlling ail 
conunxons and varying the amount of moisture in each 



Tell the children they may work on these projects Either at 
home or during their free time at school. Enrourag] them 
to^_oni^_oU_h^^MAS-T-mat=e.i*^^^^^ 
late 1^"''^"^ to^appoint a-monitpr to keep track- of borr^l^d 
and n H '^"^ are brought back in goodi condTon ^ 

and placed where you wan*- them kept..)' • !^°"°"'°"// 



■ The de^abxlity of having children do many Independent ex- i 
penmen^^s been mentioned-.before in this unit! It' s I 
reiterated here to remind you of the impprtance of- encouragi J 
it hroughout all MTNNEMAST studies. Vrs-^v^ to giv thf 

n ht^owrL^d fo""^^^^^^^^ ^'^^ '^^^^ start Veri^^nUg 
^J^Z:^:^::^:;:^"^^^ and enthusMW. ^hen . 



Children in the third gr^Sd^qse interest in pr^eBts^that do 
not show results for'a lo^m^ m^r^^^^^^^^ 
helpiul to examine the germin^dn^chart on-pal^^rBS- pf - ^ 

o exa"mpir't£tr ■ ^^^^^^^^^ this'c Jrt i^Hs , / 
ror example, that an orange seed takes ab^t thirty daVs to - -' I 

germinate. Probably this makes the\planting ororLTe se^^^^ 
unsuitable for children of this age- ' orange- seeds , 



To have thk children find out^. by. e^perim.entationr if, 
light affects planes and animals. 



COMMENTARY 



Ri Section 2 ^he children set up experiments to find out If 
moisture affects the growth of plants and the behavior of - 
animals. In|this section they set up experiments to find. out. 
how light "affects the growth of pjlants and the^behavior of 
animals. 

Lesson 8 snould take from 45 to 60 minutes,. In this i^sson 
the children. plantrgra'Bs seeds with cQnjtrolled amounts of 
. .iigiit., Xhek must-wait abou-t sev^en days before "^fhey can 
draw their pohclu-sipns about this experiment.: . ' ^ 

. Lesson 9, which is concerned with the efjfect of light on 
animals / should be taught during-^his waiting period. If 
you have only qfiealworm beetles for the experiments, the' 
lessen should tike from 40 to 45 minutes^, if you also use 
sov^'bugs and ea^^worms, allow for another 30 minutes. ' - 

yLesson 10 should be taught when the light/grass setups are 
ready for observable Conclusions. It should take, from 3a to 
45 minutes* ' ' ' ; , 

Since cill three lessons are closely related, you will find.it 
helpful to read through all of them before starting this sec- 
'tion. - * 



Total teaching time for. this section should be between three 
and four class periods. 





These photographs show ho:.'^ each 
light/gmss experimnt is set 
up in Lesson 5. The amounts of 
soil J water; and grass seed are ^ 
carefully measured and placed in 
a four^-ounce plastic container. 
To ^.etain the moisture^, another 
container is taped on as 'a cover. 
The light %s controlled bj means 
of a wiMw cut in a ^oil-cbvered 
M'jrofoan cuv placed over the , 
vlastic containers ^ The setups 
xre placed on the floor i^ such 
a way^ tliat all windage are facing 
an electric lights but each setuv 
is at a different distance frotn 
' the light. These. ^ photographs 
were taken about a week after 
ike arase seeds" 'jere planted. ' 
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Lesson 8:, SETTING UP\A LIGHT/PLANT EXPERIMENT 



The purpose of this lesson is to giva the children me ^opp.or-^ 
tunity to participate in planning and setting-up alfexperl- 
c ment that will show theVn how different amounts of light affect 
; the growth of grass. In this experiment the children plant 
grass seeds in such a way that all the conditions, except the 
amount of light, are the same for each setup,. It should take- 
. from 45 to 60 minutes to teach this leesoh, but it will take ' . 
about seven days for fhe grass to grov^' enough for conclusions 
to be reached. The children will study the results of this ^ 
experiment in Lesson 10, During the waiting period, teach "\ 

Lesson 9. * - ' , ^ 

. t • 

iVlATERIALS ' . . ... - . - \ 



* ' — fpr the class — • 
— ' bulletin board . ' 

— small lamp with 75-vY'att bulb (borrpw from custodian) 

— 3 sheets of newspj^int (enough to cover 4' x 8' floor .space) 

— transparent tape and masking tqpe 

— grease pencil for marking medicine droppers ^ 
~ 2 thermometers 

— I light meter ^ ; * Z ■ 

— single -edge razor blade (for your preparations) 

— 3" X 5" index card (for vy our preparations) • 
for each group of four ~ 



tray ' . * * 



— 4 four-ounce p^lasiic cups * 

— 2 twelve-Ounce styrofoam cups, each with window cut 
to Same size and at the same height . • - 

— 2 sheets of aluminum foil, abQut 12** x 9*' 
^ cup of soil (same kind for all groups) 

— ^raft stick'or ruler 



— 1, -ounce container p£ grass seeds (same kind for all group's 



— piece of transparent tape .about 1" long 

— container of water 

— medicine dropper marked 2" from open end 
— ' plastic teaspoon - - - 



PREPARATION 



Each styrof oam cup thatjthe children usamust have a window 
cut in it. This window should be three-fourths of an inch 
wide and one-half inch high. The top^bf the window should 
be two and three-fourths inches from the closed .end of the 
Gup. Yoii can put a window in the first cup you prepare by 
measuring everything carefully and then cutting out the win- 
dow v^ith a razor blade, i^fter that, you can make a pattern" 
by inserting ^n index card behind the window, and drawing ' 
the ^Qutline of the window with a pencil. Gut the vyindow 
from the index card and use it- as a template (pattern) to,draw 
windows on the other cups. Cut these. out, too. Be sure to 
mark your index-card pattern to indicate which represents the 
closed end of the cupj ^ 



Inverted styrofoam cup 
.with window cut in it 



Closed end of cup 




Index card pattern 



Closed end 



Use a grease pencil to marlc each\nedicine, dropper at a point 
two inches from the, open end (not tnree-fourths inchi' as 
previously) . Make sure the marks arfe at the same place on 
all droppers* • ' ' \ 

Have some children help you asserhble thexmaterials on trays. 
Choose a place on the, 'floor that is out of thte sunlight and ' 
near an jerectric outlet. Tape newsprint to coVer an area 
* • ' ^about 4 feet by 8 feet„on the floor, -in this placV. Have a 
• lamp with- an *un-s haded 7 5-watt .bulb ready to put in the cen- 
ter of the paper. Notify the custodian that "the lamb is to be 
left, burning .day^arid night. ' v _ \ ' 

Prepare one tray with materials for just one setup 2 plastic 
four-ounce cups , ! styrofoam cup, etc. for your demo 
stratibn . ' - s - - ^ . \ 

PR-OGEDURE . . * ' " ' 

Activity. A -" . . . 

Go through the information sheets on the bulletin board, 
emphasizing the moisture /pi ant experiments. Then say:. 

/WE SEX UP EXPERIMENTS TO FIND OUT IF MOISTURE 
] AFFECTS PLANTS . WB FOUND OUT THAT DIFFERENT^ 
"amounts of MOISTURE AFFECT RADfSH GROWTH. ' 

Relate th^se findings .to the growth of grass in the different 
. pieces of nature by suggesting that different amounts of 
moisture in those setups may have been one of the reasons 
.why the grass grew differently in several pieces of jiature. 
ReYnind the. children that results were inconclusive Because 
conditions in- the pieces of nature were not controlled. 
Then ask: - - ' , • , ^ 

^ WERE WE ABLE TO TELL IF LIQfKT AFFECtED*THE GROWTH 
OF THE GRASS IN OUR PIECES OF NATURE? (No.) WHY? 
" (There were too many conditions . Moisture, light, soil, 
or temperature could have caused the. results .) 



WHAT WOULD WE HAVE TO DO TO FIND OUT IF 
. DIFFERENT AMOUNTS OF LIGHT AFFECT THE GROWTH 

OF GEIASS SEEDS? (We would have to set up experi- 
^ me'nts in which the grass. seedlings all have the same 

conditions-, except the amount, of light they receive, 

and then see how the grass grows.,) 

HOW COULD WE MAKE SURE THAT SOMETHING ELSE 
— THE MOISTURE, TEMPERATURE, SOIL, AND SO ON 
^ . WOULD NOT CAUSE THE DIFFERENCES IN GROWTH? 
(We 'should keep all the other. conditions the same. 
Only the light should vary.) 

WHAT THINGS SHOULD WE KEEP. THE SAME, AND ' 
WHAT SHOULD WE VARY?- • - - - 

List the suggestions on^the. chalkboard: 

ICeep.the sartie - ' "Y^IZ ' \ ' 

Moisture .(water) ' 'Amount of light . . 

Temperature r ^ ' 

Kinfi of .seeds / - * • . 

Amount of seeds ' • ^ - 

kind of soil ' . . 

Depth where seeds 

a,re planted \ , 

Size of container ' ' •* 

Type of container , " 

* jt ■ . * 

It i§ important for the children to notice that the amount of| 
light is the only thing that is different frgm setup to satup* 

After you have listed the criteria for the ^xpieriment on the . 
chalkboard, ask the class: . * ^ 

HOW CAN WE TELL IF ALL THE SETUPS HAVE THE SAME 
AMOUNT OF SOIL, SEEDS, MOISTURE, AND TEMPERA- 
TURE? (Measure each thing as we set up the experinient.") 



GO 



Tell the children that they will be working in groups of fpur^ 
and that each group will prepare two light/plant setups/ Say 
that each member of a group will be assigned a certain job, 
so they should watch and listen closely as you demonstrate 
what they are goiiig,to do. Bring cjiit a tray of materials, and 
go through the following steps. Write a brief instruction 
descrij:>ing each step on the chalkboard. ^ ; 

Step 1 « Put 5 level teaspoons of soil in one 4-ounce con- 
tainer. L^vel the soil with. Q craft stick or ruler. 
'Remind the children that each. group will be pre-' 
paring two containers like this. 

Step 2 > Draw up water to the grease -.pencil mark in the 
dropper and .squeeze the water OuFoveFThe soil. 

* ^ ^ Do this seven times.. Measure and count care- 

fully. (Change the numbejr of droppferfuls- it the 
type of soil you -use requires it. ) ' 

Step 3 . Sprinkle one level teaspoon of grass seed over 

the soil. J ' ' 

Step Press the seeds down so they are level with the 
^ soil. Do not cover them w-ith soil. 

Ask: ' " - ' " 

• HOW CAN I MAKE SURE THE A'MOUNT OL MOISTURE IN 
\ THIS SETUP WILL REMAIN THE SAME DURING THE * 

EXPERIMENT? -(Coyer the container . ' . 

Steps. Cover the containei; with another 4-ounce container. 

Step-. 6 ; Tape. the cover to the bottom container with a 
piece bt transparent tape. (Explain that later 
you will put trans pa^rent tape all the way around 
the'cups, so that no waTer can escape. , 

NOW THAT I HAVE CAl^EFULLY MEASURED-THE AMOUflTS 
OF SOIL, SEED AND MOlSfURE IN MY SETUPS/ WHERE ' 
, SHOULD I PLACE THEM SO THAT EACH SETUP RECEIVES 
A DIFFERENT AMOUNT OF LIGHT? • 
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The most obvious suggestion from the children will probably 
be to put one setup in a light area and another in a^arlcaxea. 
Explain that at night both setups .Mil be in.Aa dark area \ 
the. sun will not be shining, and the lights will be turned off 
in the classroom*. ^ 

'\ , ' • * • - ^ 

Show the lamp and ask if anyone can think of any xvay to use 
it so that a ce^rtain setup will get-the same amount of light 
all- the time, and so that another setup will alsp g^et a different 
amount of light all the time. Place the^ lamp on the newsprint 
(which you have taped to the floor) and turn on the lamp. Turn 
. off all the other lights and pull the shades. The children 
sjiquld be able to see that, the farther' you get from the Iscmp, 
the less light you receive • 

Ask: ; 

HOW C^N WE MEASURE THE DIFFERENT AMOUNTS OF 
LIGHT AS WE MOVE FARTHER AND F;ARTHER AW^Y FROM 
THE LAMP? , (Measure the amount of, light with the light 
meter. Record sevemi 'different reac^ings^on the news- 
' print as you move away* from the lamp,) . . 

The children should now be able to tell you that their setups 
should^be placed at different distances from the lamp in (. 
order to receive different amounts of light, and that the 
lamp should be left on day and night. 

Now turn on the lights and raise th^ shades. Put your '^^ , - 
demonstration setup on the floor near the lamp. Ask the 
.children to observe closely both the lamp and the setup.- ' 
Ask them^ to .raise their I'lands when they think of something 
that li wlrpng with the setup. (They should notice .that the 
light frora^the lamp is not the only light sjiining on the 
setup.-); ^ ' • ' , 

Tell the class that there must be a way of making sure that 
the*' only light the plants will receive is from the lamp. Show-, 
the styrofoam cup with the window in it. * 

QOU-LD WE tlSE THIS CUP IN SOME WAY TO MAKE SURE 
>-THE SETUPS RECEIVE ONLY.THE LIGHT FROM THE LAMP? 



Place the styrofoam cup*over the grass setup, with the window 
toward the lamp. 

DO YOU SUPPOSE THESE STYROFOAM CUPS ARE COM- 
PLETELY LIGHTPROOF? • • ■ 

Have a few children huld cups toward a light source' and 
look into. them.. (The cups are' not lightprbof . ) 

covLd we use this piece of aluminum- foil to make 
this cup, lightproof? * ^ . ' 



Have a child cover the cup with foil. H^ve him fold the^foii 
over the lip of the cup arid press it firmly, so that it fits 
neatly.. Ask a few children to look into the cup now, while 
holding it toward the light. (The cup will now be ^mpletely 
lightprbof. ) ^ , \ 

Show the childr-en-how to pass their fingers over the foil f nd 
feel' for the window. Then show them how to poke aliole 
through the window and fold all the edges *of the foil inside 
the cup. . - 





^'tep 7 . Put foil <f:)n^the cup and .poke hole through windpw. 
-f'^,^ » " TelLthe t;lass that one of the'groujJs can make one 
' $etup that is completely dark. — with no^foil fJoked'. 

^,thi"?i)ugh the window, Say'that the s^ame group qould 
leave, the other setup completely in the light - 
. vvithou.t the styrofoam cup over It. ^ 



*7 



. Step -'Place the ^'etup and cup cover on the ne^spr^ht* 



.^ Explain that the.|Setups should be placedtaf ^Various 
distances from tlie lamp, 'anywhere from on^-half foot 
to' five feet awaV;, with ee^chjwindow fa'cing tlie lamp» ' 



Step 9V Each group will be assjgne?! a name {k, .Bi ]D), 
and this name should.be written on the newsprint 
i beside each.of th^ir. setups/ . f - > ^ 

Step, [0 . 'DVaw;a circle around the, tottojnri, of the setujJ'ajnd the 
st^frofpam cup. cover. Explain th^t this will help, the 
children, put their experiments back ir\ the right place.s 
• after thfey/observe them- each dayi Further exj^lain' 
that aftfef poking up a setup, , the children vvili not 
know v\^hich sid.e qi the setup shoUlcl face tiie window. 
Show them hpw to put a small piece of masking tape 
•-vnear tH^ base. of each setup, so thajt thei^can align it 
. directly below the window each tihe a setup has to- ' 
be put bbck in its place. . \ , - • / 



J 



Diagvctm' shows where po place 
tape on the^ setup direapiy 
beneath the window. o This is 
then lined up with, tape on 
the floor 



••Y 



-r v.. 



'Step 1 1 . Put tape ort setups . 

- ' t 



\ _ 

masking tape mark 
-rfn inner^cdhtainer 

. V • 

CZ7 <r- masking tape mark *on floor 
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Activity B 



DiVxde the cla^s info* groups of tour* - IHave the chxldi:§n of 
each group letterth-emseivds Ai. B, \G and Then lisf / 
the. duties for each. chilcj-*^n the chalkbpai^d. ■ 



Ciiild A " Puts in soil and water, 
' (Steps I and 2) ^ 
Cleans- up-, 

Child B — Puts in '-grass seed, '] * 
/ Presses d^own grass. -see^i. 



/ 



(Steps' 3 &nd 4). 
Cleans' up. 




Child 'C — Puts covers '<5n, containers with small piece of 



I 



transparent, tape, as -hinge. N;^ /• 

Puts foil on'cu^s^^d'TTokes hole through window, 

(Steps 7} A" ' I 



Ghild--D'-^;.Puts satyrs on flpor, each at a different distance 

•\ 'from the lamp/ and writes group name, 'at each place, 
^ Draws circle's around setups^ and cup" cover ^ ' 
, . Put's *jtape oyi Setup. . ' 
\ (StBiiB.Sv 9; ro and 1 1) 



5 mi'r^utes tcdo 



i^Iarve the children pf each group -take their tray of materials 
to their w^rk.area.. If .the chiidren..in each groap work together- 
ciS a team/, it should not take thenrrobre than li 
;tjhis activity — fron) start to^clfean-up. . 



^rhen aU..tile"group3;have* finished placing their setups on the-, 
f^oor/q^Jl the Children together^for a' brief disjcussipn. Stress / 
the fact that all the^conditions haVe been cOiitrolled, except 



t 



e arnbunt of light each Setups will receive , Ask. the class: 



WHAT CpKfblTION BA\k WE NOT GHEciEE) TO iVJAKE SJ3^i 

-, J-TkS SAME FpR ALL THE..SETUPS? (.Temperature,) / 

**■■> ^ • . ■ " . h ' ■ 



Ta!^ two thermometers and cut the -bacMng from the b.afetom of 
them, j.ust below the .scaJe. Checic these thermometCTS to makfe 
sure their readings are the saiiie. Then. cut slks in th$ tops of"" 
'two styrofoam cups (one that is near, the lamp', and one that i.s 
farther a\yay) . Place a thermometer in each $lit, makiijg sure 
'the base of the^ulb touches the setup in^ic^e* 1 




fhe temperature readings for both setups are generally found ' 
to be about ti|ie same; as the styrofoam cup acts as an insuMtor 
against the heat radiated from the ligh^t bulb.'* When the ther- 
mometers lare removed, cover the siit^ v^ith more fpil. ^ ^ * . 

I . ' -.. • ■ . 



t 
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Ask the children what they think will ha^ipen to th$ grass seeds 
that receive the most, light, to the. seeds that receiv.e the least 
light, to. the seeds that are completely in the dark, and to those 
that are completely in the light. 

Tell the children that it will take about^ix or seven days for . 
their grass seeds to groyy enough for tnem to come to some con- 
clusions.^ Encourage the- children to examine their setups each 
day. (This could be done as soon as they arrive at school each 
morning. )^ Remind them to be sure to replace the setups just as 
^ they found "them by lining up the small piece of tape on. the bot- 
tom container with the v/i.ndow in the styrofoam-cup cover. The 
window, of course, is to "be lined up with the .lamp. 

Conclude this lesson by~S*&'ying that the children will finish 
their work with these light/plant experiments in Lesson 10. 
In the meantime, they will be dping a light/animal experiment. 



lesson 9: EFFECTS OF HGH-T ON ANIMALS 



In Lesson 8 the children *>et up a controlled experiment in ' 
order to find out the effects of different amounts of light on 
the growth of grass. In- this' lesson they set up controlled • 
experiments to observe the behavior of small animals when 
the animals ar^ given a choice between dark and ^ight' areas. 

Activity A brings tlie Bulletin board up to date. In Activity^ B 
the children do. the experiment with mealworm beetles. In' 
Activity C, which could be done on the same day; the children 
do the sanje kind of experiment with sow bugs and earthworms^- 
Activity- 1) is optional, but th^ showing of thq film_is^ highly 
desirable. This lesson should take from ^40 to 45 minutes if 
only-mealworms are used. Add another 30 minutes if sow 
bug^ and earthworms are also used. 



lylAfERIALS 



for the*class 



^ 1 new. heading, "LIGHT'* a.nd 2 new subheadings, "Plants"' and 
^'Animals" for^the bulletin board; also 1 new^ information. . 
sheet, yarn, and fejt-tip .pen • ' ' ' ' •/ - • 

— mealworm, -sow bug a.nd e^arthworm colonies - , ' 
^; light meter " y " ♦ . 

— thermometer ' " * , ^ * 

— .12" X 14(* pieces *of ^aluminum foilv another piece 4'! x 6"" 

~ filni. Desert Community , Encyclopedia Britannica Films, 

■ I reel, color - \ - ' 

for each pair of children ' 

1 petri dish and .cover . , 

X sj-"' square of poristructioh paper 

— 4" X 6" piece olaluminum- foil ; ... 

2 or 3 mealworm beetles in I -ounce plastic cup. ^ - " . 

— tray " 

— scissors . ' , ' . . V. 

— pencil ^"^"^ . .^^^ _ _ _ 

. " ' ' - 9.8 " ' ■ -77 



Have the materials for the 'bulletin board ready for Activity Av 
/vsk a child to help you assemble the materials for each pair 
-of childre*n on trails. Also prepare one tray for your demon- 
stration. "If possible/ obtain the film ipr use at the end of 
the lesson. \, 



PROCEDURE 



■ f 



Activity A * • • ' 

; * Have the class gather in front of the bulletin board. Briefly 
review the information sheets already there. Discuss with 
the class the reasons for setting up light experiments. (On 
the field trip there were too many conditions affecting the 
plants and animals. It was necessary, to- set up;experiments 
where just moisture, or just light, or just temperature could 
be shown to affect the plants and animals.) 

, Pjn thejiew heading "LIGHT " on the bulletin board below 

"PIECES OF NATURE." ConnicTDTe'sF'two'irea^^^ - 
piece of yarn. Then pin the subheadings^ "Plants^', and 
"Animals" ^below "LIGHT", and connect with yam, as shown:' 



PIECES OF NATURE 




Plants 



Animals 



Plants 




Review the light/plant setup from Lesson. 8 with the children, • 
With thejir help, fiirin the "Why? *V and ''How Set Up? " spaces 
-oLa.jie.wJln£o rmation s.h edt for this experiment, .and pin it in 
the appropriate place/* * ^ ' ' 





'"to AnM ou-tifr'' 


■ ' .••"■•'3? 


* ' " ' » 

H6^, Up ? A /J con^;^ 

-hdfii. r^he Si^i^< ekce/^-^ 
' -the (Amount aP I'l^i euch 




V 


V * * " 



Remind the* children tKat they will have to wait a' few more* 
d^ys for the grass to grow' before they cSrt fillln. the Results ' 
-of this experiment. ' * \ • — ^, 



Activitx,/B 



Bring out a tray of materials^-Rd have the class gather in 
front. of your demons trat-itSntable. Then ask: 



SyPPOSEWE WANTED TO FIND OOT IF DIFFERENT 
AMOUNTS OF LIGHT AFFECt MEALWORM BEETLES -- 
>HOW GOULD WE DO IT? ' 

Remind the class of the setup us'ed to iind out if moisture 
affected these animals. In that setup they gave the animals*' 
a choice between a wet area and a dry one. Ask the children 
if they could use this same apparatus (show petri-dish with 
construction paper bottom) to give the beetles different 
amounts of light (say, a light area and a dark area) to choose 
from. ^ . . > 



If the children can*t thinfc of a way to d^rkea half the petri 
dish, show them a piece of aluminum foil and ask if they 
could use it to make half the dish. darker. Let them make^. 
suggestions and try out their ideas. Then fold a small 
-* square of aluminum foil over half the petri dish, pressing 
the foil firmly together on the bottom ^ 



Show the class the completed setup: 



Photograph shows 
hov aluntinum 
foil used to 
'oover half of 
tha vctH dish. 
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Ask: 

PAN WE USE OUR LIGHT METER TO SHOW THAT THERE 
. IS LESS LIGHT IN THE HALF ©F THE DISH THAT IS 
COVER*ED-WITH FOIL? (No, it will not fit inside the 
.^/dish.) . . ' 

JJOW CAN- WE BE SURE THAT THE ALUMINUM FOII^IS 
. * KEEPING SOME- LIGHT OUT OF THIS HALF OF IHE DISH?- 
(Have the children ra^q suggestions.). 



Take a large piece of aluminum^foU and fold in half and 
around two open e^ges. This will .make a bag with one 
' open end. ^ * 




Have a child take a light meterTeajiing Ihslde the foil bag 
and outside it. Say tHait the foiTbag can be thought of as 
a larger model of the foil-covered half, of the petri dish. 
The children shpuld be able to see that it is darker under • 
the foXl. ".(The reeson*for using the light meter: is to give 
l:he children -a rpugh meas.ure of the ampunt of light.) 

NOW IF WE HAVE DIFFEREJNT AMOUNTS OF IIGHT IN 
OUR* SETUPS, WHAT. CONDITIONS MUST WE KEEP THE 
* SAME? . (The amounts of moisture and temp'erature;) 

WILL^'tHE MOISTtlkE BE THE SAME' EVERYWHERE IN 
THE DISB? !fY^s ,.the construction paper will ;be dry 
int both the dark , and iight a?las.) 

,WILI; THE .TEMPERATURE BE THE SAME IN BOTH AREAS? ' 
, (Let's check it and see.) ' , . 



Remove the foil ^nd the cover from the petri dis}i and slip the 
foil back over half the uncovered dish. A^k a child to ta'ke 
temperattire readings in both the 'light and dark areas, (The 
temperature is generally found to be about the same in*each 
half of the dish J ^ - ' . 

Explain to the children that,: working in pairs, they are going^ 
to set up light experiments to find out how mealworm beetles 
■ react to different amounts 8f' light. Ask all who think the . ^. 
bee'tles will go to the .light area to raise their hands. ^ Write 
tha.t count on^the^boarar' Then ask all of those who think the-, 
l^eetles will be attracted to the dark area t6 raise their hands. 
Write-^ that count on the board also. -Finally ask for a show\of 
hands by all children who think the beetles wiirbe equally 
attracted to both areas, and write that count on the bdard: 

Beetles will be attracted to;the^ light area 10 ^ . / 

to ,the daSfk area ^ 
, to both areas 3 

-Quickly show the children how to draw a circle on the con-^ 
struction paper square around the bottom of the petri dish. 
Remind them to cut in from the circle a little so' the paper 
will iit in the dish. Then show them again how tp Cover the 
dish with foil,^ and how they can slip the foil off when 'the 

^ beetles are put in. • ' - ' . " - ' 

Have one child from each pair pick up a materials tray and 
take a to the work area. Let the -children set up their ex- 
periments and observe the responses of the beetles. Most 
mealworm beetles will react within 30 to 90 seconds, /when 
given a choice between a dark or light area (they tend to go 
to the dark area)"; but you may wish to have -the children set 
them aside for awhile to maice sure th^ beetles have 'time to 
settle down. ^ . * * - 
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• rv%en mealworm beetles are- given a ohoice between a light - , * 

and a dark area, they soon ohoose the dark one. "l-lhen you 
consider their natural habitat (grain storage bins^ etaj^ 
the choioe of^the dark area seems predictable enough. 




When the eiass is ready to draw conclusions, i/vritfe the results 
of the ext)eriments oathe chaHcbdard: ^ ^ • . 

- _ . . Lxgl^t^Area DafkArea "-. • 

• . • w w/ 

m ill ' ' ^' 

Then ask: ' - . 

HOW DID MOST OF THE BEETLES REACT WHEN GIVEN 
TfiE CHOIciE BETWEEN A LIGHT AND A^ DARK AREA? 
•(Most of them went to the dark- area.) ^ 

\ 

You may want to* discuss with the 5'hildren the reasons why 
^^4^. the beetles did not go to the dark area^ As in the ex- 

• perimeiits .with moisture, the children should see the reasons 
for setting-up many experiments rather than just on^ or two. 
Relate the responses of the mealworm beetles to their habitat. 

' Elicit that mealworm beetles are riot found running around on' 
the surf ace ;of the mealworm colony, but are found under the 
cereal where it is darker. This could be one of the reasons 
why they went to the darker area of the petri dish. 

Activity G ^, 

^ If sow bugs and*earthworm\ ar^ available, have the children- 
use the same experimental equipment and procedure that they 
used with the beetles to find out how these other animals are 
' affected by different amounts of light. (Both sow bugs and 
earthworms will be c^ttracted.to the dark areas.) In discus-" 
sing the results, you might ask the children: . 

COULD JHE DARKNESS UNDER ROCKS, LOGS Al^D BOARDS 
BE ONeI'oF the reasons WHY SOW BtJGS AND EARTHWORMS 
ARE ATTRACTED TO THOSE PLAGES? 



■ Th?l!lm> lDesert Communityy ^eals with ^the effects 6^ un- 
reie'nting JunIIgii|on' the plants arid animals ofcthe desert. 
. It shows. hdw the f^*^ay-roving anirnals adapt to the heat 
produced b'y the sun, all^how most of the desert's inhabi- 
tants' carry on their activiO^s in the cool darkness of- the 

J, night, ^his- film. also ,emphal4f|;s th| adaptations ^made by 
both plants" and animais tq ;t.h^^sert5s lack -of moisture., 
It is strbngly recomrfiended'thir^^ show the film; because 

Ait„deals- not.onLy .with--the-two.-Gdnditions-the-childre^ -have" 
.already studied,, but also wilh^the effects of temperkture — 
' • ■ a topic they will explor^e in the next seation_o/ the unit. . 



\ 



•v.... 



lesion !C: EFFECTS OF LJGHT O N PLANTS - * *" * ' 

y -y ' ' ' '■ — ^ • • ■ ' 

* . '-^^^clmtirh of-this-.l.e'sson shouid be conducted whenever the 
^grasd planteeTiii-L^sfepn 8 has reached a height so.Ttewhere 
^etVeen two and -thr_^ inches/ (This' siiould feke about six ' 
■ %,^''y'n''f^ys:) J"^tWs a.c|^j,Vity the- cKilcfren observe the ■ 
' ' I^TJf^'^V' ^^"'^^■'-^'^•t amounts of light have had on th§ grdwth 



In. 



:^Activity B the clUldren provi'de information t6 bring the 
^Jlletin-board up-t6-date. fh-^m'e also asked to note the 
^ . simxianties of proc^ure beUveei^ ttie. experiments -with-light 
and ihOse pro viously dona witii "moisture. ; 

;,.lp.A-cUyity C you again invite and ancoumge the children -to 
-; 4^*t xtp indcipondent oxperime«ts; u'sing the j^r6cedures ,they 
■ n<Y,o learned to find out;the effects of light^ on plants' and ' 
animals other than tho'iio already tested. ' * 

- ' . foachifig iimo for'thls-k^sson should be 3.0 to,45 minutes. ^ 
MATERIALS ' / ' * 



— ■ Jight/plant setups froiii Les son 8 

— rul-ors 

— now information siheet fo,r bulletin b-6ard 
"~ L^vin'j Things in Field. and giassrobm 



PROCEDURE^ ■ 
Acfivitv A 



Have the children gather aroLnd the light/plant experiment 
Ask one child fibm_ each paif to describe the g.ass in the 
setup placed closest to the la,|ip and the other^lo describe / 
/ that in the. setup placed fx^rther Vay frftm the lamp Ask 
r, ' ''f ^'^"P more- light ?nd which got less' 

much It bent toward the lamp. Ask them to judge whether 
the grass is healthy-looking or not. You ,w want to re- 
cord the results on a chalkboard chart, like this: 



■ / 
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yes ^b^i^i 



/I 



V-eS 



Sickly 



Discuss the results with tho cla-ss, asking them to come to ^ 
some conclusion"dbout the effects of diffejent .amounts of* 
light on. the growth of grass. The children should be able 
to see that the amount of light the plants rpce-ived ^affected 
the way th^y grew. To bave the children draw an. analogy 
from their previous e;<periences, ask If anyone can remember 
and describe the gu[ass they saw growing under rockiJ, logs 
and boards. Then a^k if the lack' of light in thosQ places ^ 
could have been one of the reasons it grew that way. 



In case some child would like to know why the grass bends 
toward th^ light', we. have provided you with the following 
information; • ? ,. — * 

The bending -of a plant occurs when the cells grow faster on 
the. dark side. of the pflant than they do on the light side - ■ 
When. the light. is- the sam^.dn both sides, thp.planl grows, 
straight, without bending \;" , . - _ ■ . « 



Light the same on both sidek Light from one- side only 





' There is a cfhemical sub&tance in the. ceils -of the.-pla'nt that 
stimulates growth. Light ifiesy^feres with the^ action of the 
chemical . Consider What would happen to^a plant Vh&t does 

yrcot respond by.tumin^_ toward the -light ».but ."instead- continues 
to grow stri^i^ht up. "Green plants ne^'d a certain amount of. 
light. The bencij.;rig of tfte,.plant ^e&ults in' the plant obtaining 

•this minimum of light. -.^^ . . . . i," , ■ . 



Activity B- 



Gather the children ih^ront of the fciulietin board, and. have 
them provide-the infprmation'fdr the RESULTIpaft of the ■ 
light/plant information sheet,- Ah example of the results' ' 
might be -stated ftke .thi's: --'W- • ' . ■ ,' 

- • • RESULT: ^PiffefenF'amounVs'of iWht 
^ ^ "'affect the growth of grVs's.. - ■ 

' • I,- • . - ' " 

With" 'the help of the children quickly fill out an informkion- 
sheet for the light/animals experiments . " The completed sheet 
migh^ contain information gojnethingMik6 this: 



^HY? To find-ouUtf-light _ 

affects- the, behavior of meal-- 
worm beetles, sowbug5, and 
earthworms". . ~ 

HOW SET. UP? All conditipns 
the same except the amount of . . 

> light. ^ Animals, given choice of 
light or d.ark area. • . - 

RESULT: Light affected all the 
animals-. Mealworm beetles, 
sow bugs and^earthworms were . 
attracted to the dark area. 

Pin this information sheet below "LIGHT" and "Animals", 

Ask the children to discuss the similarities between the 
light experiments done with plants and those done with^'-^ 
animals. 'Elicit these tvvo similarities:-, 

1. All cqnditions, were the same, except the amount of 
' lightl" _ ' ' \ ^ / ' . 

2. The amount of light did affect both the' growth of plants 
and the behavior of animals that were studied (grass ^ 

'.seeds, beetles, sow bugs, earthworms),. 

Also elicit the parallelism between the light experiments 
and the moisture experiments ajll conditions > except one, 
were the. same in each"6ase. 

C ^ . ^ — ^- - ^ 

^k'tffe children if they think different amounts of light 
would affect plants-and animals,, other than those studied,, 
in jist J:Jie some'-^way^s. Let the children speculate. Then- 
encourage suggestions of other plants and animals they 
could ^or similar exp'eriments.. Have a few cuggestions 
reaay,\in case. .the chlldt^n h^ve difficulty-in thinking of 
things tip jtry: 



1 . Plant other kinds of seeds than those already used. 

2. Place one of tvvo identical plants in a dark area, and one 
•in a light, area .' .■ 

3 . Cover a spot of the schoiolyard with cardboard. 

4. Put one of two coleus plants in bright sunlight a'nd one 
■ - in the shade. ; 

5 . Darken half of the aquarium to see which half attracts 
the goldfish; 

6-. Give other animals a choice of a light or dark area. 

7 . Give mealworm beetles a choice among three areas 
(lig'ht, shady, and- very dark)/ / \. 

When' the children have, sefected experiments they want to 
do, ask how they should go abq-u't-it. (They should set up 
their experiments as they. did in class — with a-U the con- 
ditions the, same, except' the amount of light.) '. - - , 

Remind.the- -children of MINNEMAST materials. they may bor- 
row, ^and again-gay that these ej?perim'ents may be done ■ 
either at ho.m(^or during free time in schooK Ask the"chiid- 
ren to keep riseorHs^ like the information sheets,' saying why 
they are doing the experiments, how'-they set them up, and 
what the results were, f hey^might-aiso like to irecord, their 
predictions, . ' ^ •• . ■ ' ■; 

' . i. 

Save the apparatus for one light/grass and for ^ne 'light/ani- 
mul setup for display in Lessjbn 15. " . " - . 



SECTION 4 



TEMPERATURE 



In Section 2 the children set 4ip experiments to find out if 
moisture affects plants. and animdls. Section's dealt with 
the effects of light on plants and animals • In this section - 
the children will set up experiments to find out if temp err 
„ ature affects' plants'and animals , , • 

Unlike the previous two sections, the lessons of this section 
-.shoulfi be taught on consecutive days. For example, on 
Monday, teach' Le'ss on I I (40 to 45 minutes) /oh Tuesday teach 
Lesson 1 2 (60 to 70 minutes) , on-'Wednesday teach Les-s on 13 
(35 to 45 minutes), and on Thursday teach Lessdn 'I 4*" (30 to , 
^\(A0 minutes). " '\ - . 

in Lesson I I the"children setup tempera ture/plant .experiments. 
In three or four days" they can draw conclusions ah^ut this ■ 
experiment (Lesson I4)\ . " \ 

Jn Lesson 12 the children set up an experiment tp see.wh^.ther ■ 
temperature changes. affect the breathirfg rate of goldfis-h'? You 
will need one goldfish for every group of fouK*-childreri.'^ -. If you . 
have no aquarium in, your room, you, may be able to borrbw the 

7rsh from other" tea chats in your school. - 

InLeCspn 13 the children observe the effects pf temperature, 
changes on mealworm beetles, " - ^ - . ^ 

Lesson 14 should be taught whenever the tern peraiu re/plant 
^ setups from Lesson I I are ready for pbservable conclusions^. 
' T|ien the chi-ldren should again be given the opp.6rtunity to- . 

set up independent experiments. , - * ' 

The four lessons of this^ section are closely related, and you 
may find it helf^ful to reaci through all four of them before, 
starting to. teach Lesion 11. ' ^ " - 

Total teaching time for this section should be about four* 
class^ periods taught on four consecutive days. 
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Lesson II;, SETTING UP A TEMPERATURE/PLANT EXPERIMENT 



In- this lesson the children will set up^an eKperiment to show 
tlie eJfect of different temperatures, dn-the gRfmination.:of . 
seeds. As in previous lessons, all qjther conditions in the 
experiment are the same (light, type- and numBer of speeds-, 
type of soil, etc.), but the setups will be placed under a,- 
numberof different temperature^ conditions. • 



The seedlinga will be ready for <5bnclusiv:e observations in« - 
about three or^four days. The results .will be considered in 
Lesson 14. This lessli^jij-^shoUld take approximately 40 to 45 
' minutes... . - . 

materials' , ;* c ^ " ' 

i 

' ' ^ — for each child ^ — . , - 

Worksheet i {in Student>Manual) 

' ~- for each grou^^of four . , - 

— tray ' ' . * - ^ * • 
' ? — 3 one-ounce containers *" 

— quarter-teaspoon 

— medtclnfe^cTrpppef marke.d 1-; from openitig' (squirt level) 

— "soil (all the i^ame l^ihd). • • 1 . 

— 'radish seeds (all the same^lnd) - ^ 

— water ^ , ^ " ^ . 

— a^pieces plastic wrap '.(3" x 3")- ^- ^. ""^ 

— 3 rubber bands 

— 3. pieces aluminum foil (5" x 5")* 
» for the^^cfass — ' ' 

rr grease pencil 

~ lamp with 2^5- t:p 4'5^-watt bulb'^'^^^- ' * ? - ' 

— box, at least -3". taller than top .of bulb 'in lamp 
--~„4 or 5 thermometers ' ^ 

— masking, taf)eIfor labeling 



PREPARATICSfi \, . " 

Most schools have a refrigerator siDrinrewh'ere in the building. 
Check the freezing and chill comp.artments to s'^ee- whether 
there is enougi^^^oom.for a< smalL tray iiY each. If the only 
refrigerator available i3"in the school kitchen, be^ sure to 
^ ask^the cooks. foi/p^tKiiss ion to-use it. Notify the custodian 
* * \ that you will baputtirtg^^-.a smairiamp 'under box in yoifr 
room and thSt this lamp\s to be kept on day and night lor 
^ three or four days. 



Use a grease pen6il to mark the squirt level on the m.edicine . 
droppers, 6ne and'^oite-fourth- inches from\the open end..^ - 
Then have some^cjiildren help ypu arrangeV* on trays, "the 
^atferials for each group of four. /- - \ . * , . 



•PROCEDURE 
Activ/ityA 



Have the 'class gather in front'of^the ^uiletin.^ard. Quickly 
go through .the^information^sheets,.'.«emphasizing the reason 
why-separate-i'xp:erimdnts'^"1^?(d"t67b^a"set,u^ in-order to find . 
out if different amounts of moisture arid light ''affected the 

'behavior pf plantg and ani^ it was" not poVsibJLoiribiijid ^ 

out the" effects pf any orie condition by studying plants or 
animals on the field trip or in the piec'e's^of nature^ because 
many conditions ere ■affecting the plants/anci^animals at' 
the same time. Therefore experiments had to be^setup where 
only one condition at a time was varied. "'" ^ v. 

-SC5 FAR WE HAVE EXPERIMENTED WITH. MpISTURE AND ■ 
• LIGHT." HOW GAn" WE' FIND OUT IF DIFFERENCES tN 
TE^IPERATU RE AFFECT PLANT^ AND- ANIMALS? ■ ,(Set .up 
experiments, using just plants- qr-j«st animals, iri-wftich 
.. : every condition is kept the same except the temperature.) 

' -.WHEN WE DID OUR'MOISTURE/PLANT EXPERIMENTS WE . ; 
' FOUND OUT THAT DIFFERENT AMOUNTS OF MOISTURE 
A-FFECTED THE GROWTH 0F| RADISH PLANTS.-. 



Review the graphs showing the results ? pointing out that some 
of the seeds did not grow at all, while others grew very well/ 
The amount of moisture affected the growth qf the radish seeds. 

WHAT WOULD WE HAVE TO DO TO FIND. OUT "WHAT, JEFF^T 
DIFFERENT TEMPERATURES WVE ON THE GRpjy^^^ OF \ 
RADISR^-EEDS? (Set up experiments dn which radish seeds 
are planted im3et^dif|erent«te .conduit ipns. ) 

IF WE FIND DIFFERENCES -IN HOVTT^H-E^SEEDS GROW^^HOW 
WOULD WE KNOW THAT SOMETHING ELSE^— MQISTURE, ■ 
^ EIGHT, SOIL, ETC. — DID NOT CAUSE THE DIFFER£NGES? 

" — (W-e-s-hould keep all other; conditions the same.) 

* " ' - *■ 

\ WHAT THINGS SH0ULD WE KEEP THE" SAME?- 

> » - 

List the various things on -tHe chalkboard as- the children 
suggest 'them. - 1 . 



' Kegp thfe same . Vary 

* ■ * 

M ois ture . — c . ' Temperature : ^ . 

^ Light ^ ^ * • . ^ ^ 

^Numb'epof seeds in a . ^ ' . , 

3/ .^.pood'tainer.^ ^ . j 

: , ■ 'Kind of seeds y - v ^ ^ 

/ Kind -of soiP " ^ . [ ' * 

; - ^ "Amoiffi.t Qf soil "„ , ' , ' . * 

Depth^seeds are planted * * 

Type'^'and. size of container * ' 

It -is important ihat th^ children .notice-Jhat: the temperature 
is the only thing that is different from setup', to setup^ 

TelL the children that they wjLll be working ih. groups of four, 
and" that e^ch grdiip vyill prepare three.,teinperature/ radish - 
seed setups. Ask th^ni to. watch carefully while you demon- 
strate the steps of the experiment, *so that they Wiirknow " 
how .-to d6 jobs that will be assigned iafer..?, - ^ ' ^ " • 



Bring out a tray of materials and demonatrate tp^ the class how 
to' set up the- experiment* (The folldwing steps-are in the > 
Student Manuals on Worksheet J^r so it is hot necessary to ^ 
write them on -the chalkboard,) . ^. - 

Step 1 . Tut two level spoonfuls- of sdit in a one-ounce cont 
talner, - Remind the class thaf each group will be 
preparing three^ setups. ^ - * 

i 

Step 2; Put two squirts' of- water into. each Gontaii^ One • 
"squirt" describes water <^rawn up 'to the rpivk on 
the dropper.- (You may -want to remipH thf children . 
how to us.e the-droppej.^ Jwb s.qiiifts o^jwater- ^ 
' should saturate the soil in the^contaipiej:, but -there ^ 

"sh'ould not be any water standing on the surface. 
, If there is, lay.a piece.bf paper towel on the sur- ^ 
. ■ face to draw off the excess! • ^ - - 

step 3. -Tut. ten radish-seeds in-each ^etup. ^ ^ • 

Step47^f^res^^,^^se^ down so their tops are level., with, the 
soil. ' ""^^^''^---1^ ■ " 

Ste^ 5. Cover the container with piastic^wrap^^^fid secure 

with a rubber-band. Discuss ^the reason wKy^th^^^^ 
"'plasTiTwra^^i^ 'P^^ '(To-keep-the- 
moisture in-;) ; ' . ' ^ 

Step^6\ Wrap the container in^ aluminum^ foiL Ask. the ahil-^ :-5 
'~ - -dren to tell you why you did -.this, * (To keep the amount 
. , pf light in each setup^the.same, Islo. matter where • 
'( S you put the setups, they will aR-be in the dark 
because of tli^e foiU) - • . ^ 

■ ■ NOW THAT I HAVE MADE ALMOST 'EVERYTING. THE SAME 
— MOISTURE, -LIGHT, SEEDS, ETC,. — WHAT SHQU-LD 
BE DIFFERENT? (The temperature.)./ 



-'•f 




• Ask the childfen to suggest how you can provide different 
teniperatures for the, setups. They will, proLab.ly suggest ',• ' 

putting some of the setups in the sun and others in the shade.. • ' ' 
Help the class to see that at night-all setups ^would be in * ' . 
areas where there is -no heat from the s'un... Therefore, all 
would have Qppr9x:imatery the same, temjoera^^^^ - • . , ' 

'Ask the children what. they do at home if they want.tp keep 
something cold, ^ome should think of refrigerators..* Ask 
. for other suggestions -of area's that would keep setups at • - ■ 

certain^ but. different, temperatures for a fevy day's. Ust the- ' ^ 
suggestions ori the chalkboard: ' - ■- * 

. ; ■ ■ ^ ■ - - - -. . ■ ■ 

Freezing ^compartment of refrigerator * ' " ■' - . 

- ^ Chilling Gompartifient of r6frig6ratbr • - 

Room tem'perature ^ . " . " ■ ' ' " " 

I He§ited area " " •.. " \ . - ,. . , , \ ■• 

There are few heated. areas that maintain a constant tempera- ' . 

• ture, but you dan make a fairly, suitable one.by putting a box " " "'^ " " 
over a lamp with a 25- toMS-watt bulb. Be sure that the box 

IS at least 3" higher than the bulb, to-ayold fire hazard; The ■ . ' " 
bulb will be -kept on throughout the experiment. , - 




HOW CAN WE BE SURE THE TEMPERATURES ARE REALLY 
* DIFFERENT IN THESE LOCATIONS? (Place- a thermometer 
in each area and- check the temperature readings daily.l 

The readings can be recorded daily on a classroom chart/ 
You may ^ant to as-sign one child to do .this jpb. He should. " 
record the temperature when he comes in the morning and 
before he leaves in the afternooii,. _ , , - • ' 

Divide the class into groups of four. Assign e^ch qhild in 
the group a Iqfter, A through^D-. Writ^ the jobs for each child 
on 1;he chalkboard. (They are also given on Wbrksheet .1 .) 

. : ' ' '\ Child ' Job. .' - « 

' ^.-....i ^ -'A ,^StQ.p"l- ^ ^ ' 

B ''^^'''^*\'5Vep 2.- ■ \. " 

; .C , > ' '^^ Steps 3 a:nd 4 - . : 

^ \d ' Step 5 

./^-A^ / Step 6 . — 

• . * ^ . B ^ , Cleans up' ' ^ 

. — Q . . - ; ' Cleans up 

Have the children' in each group take a trayv^and work In ah 
assigned^area,.^ _ ' \- - 



When the groups hav^.cQmpleted-.-liheir setups, have them"^';"^^^ 
brought to a qeftain location. . Divide the setups a ccording* 
to the number of locations you will be usihg:. Keep about 
nine setups.':^n the room temperature location and divide the 
remaining ones among the other three locations. A class of 
.32 children will have 8 groupa and will prepare a total of '/^ 
24 setups . If there are 3 locatiqris- in addition to the room "'* 
temperature locatipn,^ you will have enough for 5 each in 
the* freezing /'Chilling and.heated^ areas ♦ . 
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You wi.ll need .the nine setups that were kept at room' teijipera- 
xure for LessoA 14. These should be- kept out of the sun at 
all times , and should be -kept in one group to insure that they 
have uniform temperature. .. 



Place all .the setups for, each temperature iocationljn a small 
tray or other container. Use masking tape to label the tray 
and eadh'^setup-wi-lh ihe nanie of the,location. Put the tape 
laboj on -the plastic container"." — - - • 

You may Want to emphasize' the variability of living things as 
tKe reason why you^ don't put just one setup in each location. 

Put the troys of setups in the different temperature zones-, 
the^rays should be. left undisturbed for 3 or 4 days, when 
there should be a, noticeable difference in the germination 
,of the radish seeds from location to location. "At that-time 
conclusions" can be draWn, according to procedures described 
in 'Les son 14 . " ' • . , 

Whenrthe temperature is established for each zonerVou may 
want to tape a record of- the reading, on each tray. (The tem- ^ 
perature.in^the refrigerator freezing compartment wilfbe 
about -15 C. or 5- F. The chilhcompartment temperature 
;WiM be.about.5 C or 41 F.' Room temRerature is. about ' 
25^ C or- 74 F, and in .the inverted box with.-the lightbulb, 
the temperature may be 4'O G oAlO'4°F.) " ' 



/ ■ . 
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Lesson 12: EFFECTS OF TEMPERAT.URE QN ANIIvIALS (GOLDFISH) 

-^^ — . • . — ^ — ——■ — • — -; 

In Lesson"^ 1 1 the- children set up temperQture/plQnt.eKpGri- 
ments to find lout the effects of different temperatures on 
radish growth • In this lesson they, will set up an experiment 
to observe the effects of different temperatures. on the breathr 
- ing rate of gojldfish, the children gather data from this ex- 
'periment whic^h they convert into a bar graph. From this 
graph they discover the 'functional relation between the tem- 
perature of the-water and the breathing rate of the goldfish. 



It is important to' follow the procedure of this lesson care- 
fully — not o[mitting any of the preparatory steps — as trials 
of this lesson V have shown that th(?|children need practice in 
.learjriing to count^ rregular rhythm^ (such as the breathing. of 
the goJ^TfiShV^and dn counting for specified time duration 
.(such as 20 seconds)n?he child^n also n'eed the step-by-- 
step explanation ^of what they ar^ going to 4p_and*why they 
are going to do it, ^ \ ' 

.Activity- A/ at thev|?ulletin board, should take "from 5 to 10 
"minute^. Activity the experiment, should take^from 45 
to 50 minutes. Activity C, the graphing of data, shpujd 
take approximately 5 to 10 minutes^. . Total/ teaching time 
"for the entire lesson ought to be between 60 to 70 tninutfes . 



MATERIALS 



— for the class 



— yarn, magic marker,^ I new information*^ heet, I new 
heading; '^TEMPERATURE" , and 2 new stibheadings , 

' ~^^"PlWs" and^"Anirnals*', for the Uufletin board * ^. 

—^aquarium with goldfish (I fish forV^h group pf 4) / 

— fish net , " " ^ ' , . . / 

— light m^ter , " • \. 
-^^clock^with second hand * * • . ^ 

— paper shaped like a pidCe of pie to cover time duration 
of 20 seconds on the clQck> mci^sking tape I . 

— measuring ^cup ' ^ , ^^'"^-^ 



-for each group of four^^ 

— I goldfish and I cup of water irom the aquarium in I6c-ounce 
pl9stic*contain.er / * . 

^ — 2 ice cubes in 4-ounce container • ' ' 

_ \ — thermQiTieter - . --^ • 

— tray • , 

' — for each child . ^ 

— Worksheet 2 in Student Manual - . ^ , • ^ 

— pencil . • ' . . 

PREPARATION ' ^ ' • • 



Make the new heading. " 
and two subheading^. ^for 
the: bulletin boar?i.,^nd 
have ready a large sheet , 
of paper'for new informar- . 
f iori yarn , ,pij:is / etc . ' . 
Then put out a piece'of 
red construction paper ' 
in .a wedge that will coy- 
er a 20-second sweep of 
the clock. , Since this . 
, wilUbe temped to the- clock 
later, a wedge covering the area between 8*and 4/(bMtnot thV 
. flumerals) at the bottom of the clock Would probably be most 

CQhveniept, Put loops of . masking tape oh one side of this 
• wedge so that It will be ready when you need it. '\ / 

Have a child.help you assemble-the materials for each^toup 
^on trays / Be sure each 16-ounce container, has only water. 

from the aquarium (one- cup) and that the fish &re treated' 
. gently as they are befng netted and transferred from^the 

aquarium to- the containers. ' 
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. PROCFpURE 
Activity A 



Have the- children brief I'y review the information on the ; 
■bulletin bdard. Discuss.with the class the,reasOns for , 

setting up' experiments where, just h\oisture,< or just. light , ' 
'affected the plants and animals. Remind the! children that • 

yesterday they set up .experiments ,whic"h w.ould show only 

the effect^* of temperature on thi' plants". Pin the heading 
• "TEMPERATURE" bfelow "PIECES OF NATURE" and 'to the right . 

of "LIGHT. " Conriect with yarn! Then pin the subheadings' 

"Plants" and "Animals below the heading, "TEMPERATURE." 

** • ■ . ■ ♦ ' ' \ » 

Connect these with yarn. t ' " ' *i 



MOISTURE ■ 



•.s PIECES OF NATURE 

' t 



UGHT, 



Plants Animals Plants- Animals/ Plants Ammals 



TEMPERATURE 
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Review .with the class the temperature/plant experiments set 
up in Lesson- 11.^. Fill ifi the' ""WHY" and "HOW SET UP" 

.spa-ces of the information sheets, with the help of the cldss- 
>#' , •. ' " "v*^.. 

WHY? " To find out ^heth^- 

different temperatures affect 

the growth of radish plants. - .• - ' ' 

. • .. HOW .SET. UP? All conditions 

' the same except the temperature ; ^• 

•; ^ ■- ■ the Ipcatiohs of^ various setups. 

^' • . ■■ ' ■ * . , *' 

Remind thetchildreji that they willjhave to wait a few days.'' 
^^^^1^ resujts oh this information sheet, Thfen pin.« 
•it to thrEulletin board below the npw subh^ing", -."Plants. " 



Activity B- 



Take one goldfish to a:; demonstration table and fiave the 
children gather aroand it' Then ask; 

SUPPOSE WE WANTED TO FIND OUT HOW DIFFERENT 
TEMPERATURES AFFECT" SMALL ANIMALS LIKE. THIS GOLD- 
. FISH - HOW COULD WE DO IT?. (Set up experiments 
and observe what the goldfish does.) . • 

WHAT THINGS SHOULD WE REMEMBER Vo Do'lF WE 

• WANT AN EXPiERIMENT WHERE WE CAN BE SURE IT IS ONLY 
THE TEMPERATURE. THAT IS AFFECTING THE BEHAVIOR OF 
THE FISH?.. (We will have to keep all conditions the same, 

• except the temperature.). , . ■ 

List on the chalkboard the .criteria suggested by the, children 
"for the fish- experiment. 

* r 

Keep the Same Vary 

, -Kind and amount Temperature 
. ^, of water" ^ 
Amount of light" 
■ ' ■ Type of container - * 

Type of fish • . ' ^ ' 



HOW COULD We provide DiFFERENT TEM?ERAfURES < 
- FOR THIS FISH?-^ ' - ' - ^ . 

The children may suggest temperature locations such as thos,e 
used in the tempera.turS/pTant experiments, but remind tfciem 
that they will have to observe the iaehavior of the fish — 
something impossible to do -in a refrigerator. 

. CAN ANYONE TfiINK OF A WAY WE COULD COOL THE 
WATER AROUND THE. FISH? ' 

By novy, some child will probably suggest using an ice cube, 
so tell the class that tHe temperature of the .water could be 
regelated by placing zero, one, and then two ice cubes in 
the water and measuring edch "change in temperature with ; 
a thermometer^ They could observe the behavior .of thq'fish 
'ill each ofl:Kese conaitlonsV • - ^ " 

' WHAT BEHAVIOR CAN WE OBSERVE?-: , 
The children may suggest the following: 

(a) We could see if the fisu e.ats;differenfly« (Explain that 
the fish do not eat for long enough periods to detect any 
differences in behavior,)^ 

(b) We could see if the fish swims differently in warm and 
in cold water. <'rhe difficulty with this is that the fish is 
in a small space. ^It might not be possible to judge whether 
it was swimming in a different.,way from normaU) 

^ (c) Wg. can observe howr it drinks. JSome children will say 
thaLthe fish'i^.not drinking — : it is breathing. Ask jvhat 
makes them think so. Then say that if the fish were drinking 
all that water/ it would soon expand Jike a balloon and burst.) 

I. . ^ 

' , WHY DOESN'T THETISH FILL UP AND BURST? (Because 
the water comes'^t again through the slits on the sides 
^ of its head — its"gills.) . * • 

♦ • * 

WHAT EVIDENCE DOYOU SEE THAT IHIS IS WHAT IS 
HAPPENING? (The gills open and close in rhythm with 
• the drinking movements of the mouth.) 



WHAT IS THE FISH REALLY DOING? (It. is breathing.) 

Call on a child to place his, hand on his cheeks and imitate 
the breathing of a fish. . , ^ • ^ 

IF YOU WANTED TO FIND OUT HOW FAST OR HOW'SLOVi^LY 
A FISH IS BREA'THING, WHAT WOULD YOU COUNT?- (Either 
the openings of the mouth or the- movemerits of the gills .) 

SUPPOSE WE COOLED THE WATER AROUND THE GOLDFISH 
— 'HOW MANY OF YOU THINK THE FISH WOULD BREAT-HE . 
FASTER? HOW MANY THINK THfi FISH WOULD BREATHE 
.. MORE SLOWLY? HOW MANY THINK ITS -BREATHING 
WOULD -REMAi'n THE SAME? 

Record tKe hypotheses and'' the number of children who • 

responded to each on the chalkboard: 

^ • ■ 

In colder water, the fish will breathe faster. — 

/S 

In colder wat^lTt it will breathe slower. ■ 



s 



Colder water will not change its breatfiing Tate , 

BEFORE WE bAN "DO AN EXPIERIMENT WHERE WE -OBSERVE 
.HOW. QUICKLY- OR HOw'SLOWLYA FISH BREATHES, THERE 
• ARE SOME TIfiNGS WE HAVE TO LEARN. 

Ask "the children to retiirn to their seats. Explain that you 
are going to give them some practice in counting your hand- 
claps so that they will be able to count the breaths of the 
fish more easily. . Ask the children to Ray close attention, 
because as- soon as they can'do this counting exercise well, 
they can start the.ir experiments . , . - 

I AM GOING TO CLAE IN TWO BIFFERENT WAYS AND I. , 
WANT YOU TO TELL cME WHICH TIME I CUlpPED FASTER.- 

Clap five times with a slow,, steady. rhythm . Do it again ^ 
at about the same speed. Ask: 

- ' ^ . 

WmOH TIME DID I CLAP PASTER JHeIirS TIME OR 
THE SECOND? 



The' children will disagree. They should perpeive that this 
has not "been a very accurate method of judging .the rate of 
your clapping. •> . * . . . ' ■ 

IS "dherIe-Aiviother way we could tell which time I - 

CU'P FASTER? ^ ■ : . . - 

ii „ ■ . -. . .• • 

'Tfie plfil'dr^n^may suggest watchfng your, hands, as well as 
listening-. /At this point, ii- no child brings up the. idea, sug- 
gest qounfing the number of claps in- each series. 

■ 'I ' \ ' . > * V * - " * . ' 
NOW rWILL GIAP^AGAIN;. COUNT THE KTUMBER OF CIAPS 
e4©H T^ME Ai^^EL^^ MB WklCH TIME I CIAPPED FASTER. 

Make your first series five very slow,' steady clasps Make 
the second series five very fast., steady claps. Ask: 

■ ■ • x» ' -". , ; ! 

.HOW MANY TIl^ES • DID I CLAP EAC H TI ME ? (Five ,tim es . ) 

WHICH tlME DID, I CLAP FASTER? • 

Probably every child will say you clapped faster^ the second 
time: Then make th^ sta.tement that, since everi^one said 
you clapped five time^ each time, you must have clipped at"" 
the same speed: :The .'children will quickly disagree'. 

If we are going to compare the SPEED^ of ONE 
ROUND of CIAPS-^THTHE SPEEE)*0F ANOTHER ROUND, 
WE WILL HAVE TO DO SOME^'HING BESIDESXOUNTING, 
WHAT SHALL WE DO?" * ' 

The children, should suggest 
the need for timing each round . 
of claps.* If they do not, ask 
them if the clock could be • 
used In some way. Then tape 
the red paper wedge to the 
•clock so that it covers a dis- 
tance that the second hand, 
would travel in twenty seconds. 
iTelfthe children that the sec- 
i^nd hand will be th.eir timing 
device. 




-Then say: 

" ' . • ' - '■■ . ■• / - 

WHEN THE SECOND HAND ENTERS THE RED AREA, -WE ' 
^ WILL START COUNTING. WHEN THE SECOND HAJJD 
" "tEAVES THE RED AREA, WE WILL STOP COUNTING" 

•'Write the following on the chalkboard: . . 



Counts -in 20' 



seconds 



Trial 1: 
.Trial 2: 



Now tell the children that, when you start clapping again, 
you may start before the second hand enters- the r„ed area of 
the clock, and you may ccmtinue to clap after it has left the 
red area ~ .but they afe/5nly to count while the second hand 
i"s in the red area. ' 

Tml L Clap with a/regular, slow beat. Ask the children 
how many times you^clapped in 20 second?;' if the range is 
^ greater than 6 to 8 counts, discuss why this happened. 
" (Some must have started cfbunting Ipo soon. ^Others may have-^ 
icontinued counting too long.) Repeat the elappingl ^ The \ 
Irange this time should be not more than four cpunts , with 
maybe one or tworchildren very m^iTis^ off. Record the closest 
count in the space after Trial I on the chalkboard. ^ • ^ 
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Pr'aoHoe in^ counting youv claps 
^during 20'^second time periods 
prepares the children for more 
accurate oounting of the breaths 
^ of the ^goldfish. 
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Trial 2 ".Advise the children that you may play a ittle trick 
this tirne, so they had better watch the clock very 

Closely Start out with a regular beat, but change to an ir- 
^egS?;hythm.-Ask--how-many-tim'es_y6u.:^^^ 

the ra^ef but if it isnoo great, repeat the clappxng. Record 

the final count on the chalkboard . I 



Trial 1: 



Gounts in 20 seconds 



J?rial 2: 



TMAPTNE THAT THE NUMBER OF- CLAPS I RECORDED FOR 
TZ?fARE^HE NUMBER.OF TIMES A FISH BREATHED 
Xmr TW:eNTY seconds , AND THAT THE ^NUMBER OF 
r^APS ReSS FOR TRIa£ 2 REPRESENT THE NUMBER 
n^ES THE sLe n LATER BREATHED IN TWENTY 
SECONDS HOW WOyLD YOU DESCRIBE THE CHANCE. 
?N THE wAy THE FISH BRiATHED? (The fish's breathing 
ILnged frorn-^2 tirnesan 20 seconds to 40 times in 20 



seconds ..) / 



D.vMe the cias, into; .roups of «™;f^f;-f/,=^lSish. 

r/en *e «n tifey have Just had In countin, your claps and 
the breat&ng of the gbldf Ish by asking: 

OBSERVE HOW YOUR ^^-Lm^^^^^l^^.^^^^^^ 
whiSVhER it breathes steadily — THE WAY I ClAPPED 
™^Rm ONE --OR WHETHER U BREATHES SOMETIMES 

'^"fN TRIAL TWO. 

•■Discuss the need fd?obs~erving the breathing of the fish very 
closely because the rhythm may change. 

WHAT ARE WE GOING fO TRY TO FIND OUT IN THE EXPER 
St WITH THE GOLDFISH? (Whether t breathes 
faster or slovs^er as the water becomes colder J 



"'Next remind the children how to read a thermometer cprreotly 
— at eye: level. , . , < 



Worksheet 2 , 





Dftta 




Trial 


Temperature 
of water 


Breaths in 
20 seconds 




1' '■ ■ ' 








2 (S 


12® C 


23' . 




3 (utQ 


• 


6 





Graph 
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Trial 2 



Trial 3 



Now ask this children to look ' 
at the upper part of Wbrks heat 
2 and ask.:. / ^ ^ " - 

HOW MANY::rRIALS ARE WE 
.GOING TO bo"? .('rhree.)_v^ 
' HOW MANY' ICE CUBES- ARE 
WE GOING TO^USE FOR THE 
> FIRST TRIAL? (None , ) FOR , 
> THE SECOND TRIAL? ' (One 
^ ice cube :) FOR THE THIRD 
TRIAL? <Two icecubes.)... 

Tell the* children that each 
goldfish is swimming in one ^ 

. cup of water ^om the a^quarium. 
Th:e kin^ and amount of water 
is the^ame for all the setups. 

' Have Qhildreri .compare the 
water levels in the containers. 

Then hq^ye the children 'check . 
J:he sippunt of light at each 
work area with the light meter. 
The amount of light should be 
gij^outthe same at each place. 



Briefly describe the procedure to, be used for the experiment: 

Trial I . The goldfish is in a c9ntainer of water. The 
water is, at room temperature. The temperature 
^ of the water is taken and recorded. Counters 
count th,e number of times the fish breathes in 
20 seconds at this temperature, ^he number of 
breaths in 20 seconds is recorded\on the work- 
sheet, (Have everyone note -the pifoper place 
for the data.) 

ISO ■ 



Trial 2. One ice cube is put gently into the water with the 
/ . fish. When the water gets to \2?C, the number 
of breathing fnovemehts the fish .makes in--20 sec- 
onds is again counted and recorded'. 

Trial 3 . Now 9 second ice cube is -placed gently^ in the 
water with the fish. When the water^ gets. to 
.6^6, the number of breathing movements the fish 
makes in 20 seconds is coun'.sd and recorded for 
a third time.^' ' • 

. What is the first thing we should record on our 

WORKSHEET? (Temperature of the water.) 

\> 

Each group will do this,*^ They should then carefully remove 
the thermometer so they can see the goldfish better. 

Assign two people to be counters for Trial I in each groupr, 
two for Trial 2, two for Trial 3.^ (There may be some who 
count more than once.) Discuss the reason for having 2 
counters -^t a time. (If the counts are not very close/ there 
should be a recount;) 

ARE THE COUisITERS' GOING TO BE ABLE TO WATCH THE ^ 
/ GLOCIf AND, AT THE SAME TIME, COUNT THE NUMBER 
OF TIMES TIJE GOLDFISH BREATHES? (No J . ' ^' . 

* WHAT SHOULD THE OTHER PEOPLEJtN^HE -GROUP DO? 
(They should watchJibe-^rldeiTa^ tell the counters when 
t^^staijL^nd-WRen^ stop 'counting. They should speak 
— isoftly so other groups will not be disturbed.) 

ARFtHErOnY Q^^^ (Make ^ 

sure eyeryon^^derstands the^Rrocedure before starting, 
because thetexperiments can not be repeated. A fish will ' 
' ' ' 'ehdure *this "expe?Rient nicely'bnce, but should' not be 
used for a repeat until several weeks have passed.) 

Trial I . All the groups should Complete Trial I , making 
sure each one in the group records his data. . 
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Trial- 2, , Trial Ucounters should be instructed to pass -the 
goldfish caref&lly to Trial 2 counters. Trial 2 counters, 
should carefiilly place one ice ciibe in the container witK 
the fish. They should then carefiatly place the thermometer 
in the "container. Instruct all groups to wait until the tem- 
perature lowers to I2^C, before the/ make their count, , 
When, the temperature reaches l2^C)'^the gounters should 
remove the thermometer, and tell the timers they are ready. 
When the second hand enters the red area, on the clock, 
the timers should tell Jhemto'^s'tirt counting. Later, when 
the second hand leaves'th^ed area,, the timers should 
tell them to 'stop.. The entire gix>up should then r-ecdrd the ^ 
count for ^^rial 2 , * , , " 

Trial 3, The fish is pa4s.ed to the counters for^Ti'ial 3, ' ' 
They add a second i^e cube and wait until the temperature 
lowers to 6°C, Then they follow the same procedure as 
Trial 2,. " 

Cleaning >dp :. One^ persojajremr-^gach^group should return 
the fi^h^nd^^qulpfrT^^ the teacher as soon as Trial 3 . • , 

completed. The ice should be removed quickly,' Then 
the fish should remain in^ their plastic containers until 
the water has reached the same temperature as when the 
experiment was started,^ Then* they should be put back 
into' the aquarium, » \ ' - 

Activity C - ^ * * . ^ 

Have the children us.e Wbric^heet 2 to convert the data at the 
top to the bar graph beneath the^ata^The^^ount of. ,Jielp^_ . 
your clas^'willlTeied f6r this activity will, vary. You may want 
to introduce this as a group activity and theh have, the children 
complete their individual graphs, (You may even want to make 
a transparency of the worksheet to h^ip tlj^e children.) * 

When. the children have completed their graphs, discuss the 
results. Refer to the hypotheses made earlier. Most of the 
groups should have found that their fish breathed slower as 
the water got colder, (See completed worksheet.) Collect * 
a representative graph from each group, TDisplay these graphs 
in the room. Have the childrea compare their group*s graph 
with the graphs of other groups in their free time. 
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Lesson 13: EFFECTS OF TEMPERATURE ON ANIMALS '(MEALWORM' BEETLES) 

.. .. r * 

.In Lesson 12 the children found out that different temperatures 
affected the breathing rate of goldfish. In this lesson they will 
-0 set up an experiment to find out how different temperatures -Wi 1-1 

affect the behavior* of mealworm beetles . In the experiment <a 
^ three beetles become immobile when placed in a cup^under 
• which there is another cup containing crushed icei 'Than one 
beetle is removed and placed in a. cup heated by'a cup of wa- 
^ ter at room temperature, and anot-her is placed in a cup heated 
over a cup of warmer water. The third beetle is plqcedjji^ 
chill part of a refrigerator io see whaP^ilLbH^pp-^n to it there'. 
-By counting the swlngs^of^pendtTT^ measure ^ 

the tii^e^dujBJiOTrtrt^ the beetles to start moving^ ^^in. 

funeis recorded and graphed. ^ functional relation be- 
tween the 'temperature and the activity of mealworm beetles is 
discovered. This lesson should take frojXL^^S to 45 minutes* / 

MATERIALS . ^ ' . 



^ mealworm beetle colony 
^ — one- fourth cup of salt ^ 

crushed ice cubes - * ; ' 

— pitcher of water at room temperatjare 

' ^ o 

— pitcher of water warmer^than 30 C 

*■ * . 

: — for each group of four — 



V 



— "6'^fQur-ounce?^lastic cbritainers 

— 3 thermometers Vith plastic backing cut off just above 
the bulb 



I 2" pendulum 



for each child — 



— Worksheets 3 and 4 
—pencil 
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PREPARATION - 



Let a pitcher of water stand Qvernight so that^th^^ 
be at room temperature when youjAi&nt--ii3-^^ it. Cut away 
a small part of the^glostie-^bSpldng on each thermometer be- 
hijidJhe.^,ttaiTrpa so that the bulb extends beyond the 
Backing. (In the experiment, the bottom of tYie bulb must 
* touch the bottom pf the cup'iri order to obtain a reading.) 

However, do not cut-off too much or the thermometers will 
^ break too easily. - ' 

Just before the lesson, c^rush a tray^of ice cubes. Also have 
-i^on hand.a pitcherof hot water. ^ 

Ask a child to assemble one pendulum for each group. , The 
necessary* materials are: tape, a rul'er,^ a twelve- inch piece 
of thread, a paper clip and a nut or sinker for a bob; 



^Eave another child put three beetles in a orie-Cunce cup for 
each group. Another child could also put about one teaspoon 
of .salt in a one-ounce container for .each group. 

.^A^ssemble on trays the materials for* each group. « 

PROCEDURE . l ^ ' . ' 

YESTERDAY WE DID AN EXPERIMENT. WITH GOLDFISH. 
WHAT DID WE FIND OUT FROM THAT EXPERIMENT? (That 
different temperatures affected the'breathing rate of gold- 
fish — the colder the water, the slower the fish breathed.) 

■ WHE*I we, did EXPERIMENTS WITH MOISTURE AND LIGHT , 
WE USED MEALWORM BEETLES AS OUR EXPERIMENTAL . [ 
ANIMALS. WHAT DID WE FIND- OUT FROM THOSE EXPERI- 
MENTS,? (Different: amounts /jf light affected the beetles -~ 
they went toj.the darker ar.ea. Different amountk^f moisture 
^fected the bee4:les t- they v/.e'nt to the dry area.) 

WHAT COULD WE DO TO FIND OUT IF DIFFERENT TEMPERA-^ 
TURES AFFEQTTHE BEHAVIOR OF MEALWORM BEETLES? • 
(Set up experiments where everything is the sa;ne except the 
'temperatures and then observe the behavior of the- tte^tlesj 

WHAT CONDITIONS SHOULD WE KEEP TrfE SAME-; AND WHAT 
CONDITION SHOULD Va^Y? List the criteria fdr the experi- 
ment on the chalkboard: . j ^ ^ 

Keep the same - ' /(/avy 



: Number of beetles * / Temperature • 
Type of container 
Light * «v 

Moisture ^ ' ^ 

I HAVE HERE, ON THE -DE MONSf RATION Ti\BL-E SOME. MATE- • 
RIALS THAT MIGHT MAKE IT POSSIBLE FOR US TO OBSERVE 
THE BEHAVIOR OT BEETLES AA/HEN THEV ARE EXPOSED TO 
DIFFERENT TEMPERATURES . ; 

Gather the class near the demons'tration- table so that everyone 
can see clearly. Assemble a cup apparatus in front of the cla-ss. 
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Use water at room temperature. '^Oee^diagrams and l;m6truciions 
betow J Let the'children identify what they see. _(Two containers, * 
one inside th© other, ^^ater in the lower cup, and a thermogieter 
in the upper one a) < ' ' 




water 
in' outer cup 




water 
in' outer 

(warm) 



^ (room temperature) 

The piastre cups are assembled as"shown alDove't^ Note that 
whert one cup is 'placed in another, there is a spa^e" between - 
the bottoms of the two cUps. This Space can accprhifiodate; 
water at different ^temperatures. The inside of the upper cupT^' 
remains dry and can accommodate /-thermometer and a be^le. - 
The thermometer shows' the teinperature of th^ bcxttom of the ''^ 
upper cup where ^th? beetle is placed^ r • 

' Note that all air must be allowed to escap^frdm the spade- *' 
betwoQn the cups, When wateAis^i^^aced in the spacej-formed ' 
between the uppef<and IpWer dup^s, an air bubble usually is 
seen. Thi^ bubble can interfere .with the*passage of cold frpm 
, the water in the space to the bottom of the upp'gr cup. By ^ < 
, picking up both cups and tilt*tng them, the air Bubble p.an be ' * 
made to escape. This should be don^'before the appaVatus is 1 
used. ' ^ V ^ . 



cup 



Elicit from the class where the beetle might be piaceci> how 
the temperature in thfe upper cup could be changed r apd how the 
temperature in the upper cup can be measured. • . ** " 

Briefly discuss with the class this ^common phenomenon:'* on 
a warm day in late fall or early sprin^g,. insects appear — 
frying, crawling, jumping. When the. days get. cold, they . . , 
disappear. Also, on- cold spring mornings , ins e^ts.* appear » 
sluggish. By noohtime they become quit^ active. Could 
temperature have something to do with this? • ^ ^» ^ 

♦ * » ^ 

Transfer sjome beetles into the.. upper cup. 

; - • i < 

WHAT IS THE TEMPERATURE OF THE BOTTOM OF .THE UPPER 
-blSH WHERETH^ BEETLES' ARE? * 

Have a child read the thermometer and report. 

WHAT.'DO -YOU ^SEE TRE BEETLES DOING ? (Moving, around . ) 
I AM NOW. GOING .;r6\0WER THE' TEMPERATURE IN THE ^ . 
UPPER CUP. , ' . ' ' ■ V ' ■ ' ■ 

Remove the upper dish, place ice water and salt in the bottom ^ 
dish dnd replace the upper dish* Ask one child to call out the 
fall io/temVerature while the class observes the beetles be- 
coiTfiing imijiofiile. * - ' ' $ " ' * 

ARE THE BEETLES' DEAD OR JUST 'SLEEPING? HOW CAN WE 
FIND OUT? " ^ . ' ' 

Children will say that the temperature should be raVged or the 
beetles should ^be put in- .a warm place to see if they^will move 
aga^lrTl / .4. * . « 

Now takeput a second assemblage, with water at room temper- 
ature in the' lower. cup* You nojd^^ave two .on the tabjie. Call on 
a child to read the thermomet^'in the second tassemblage^fi^ 
report to the class • (It shoulciread^ approximately room temper- 
ature^y Have a child calculate ontWchalkboard the. difference 
in temperatures of thei two upper cups* Transfer ha If the beetles, 
from the first Apparatus into the second cur., .The chiiafeffwill 
see the beetles bepome active a'gain* 



Bring out a third as-^emblage and have -its thermometer register 
morg than thirty degrees by .using warm water. th§p,pose this 
problem : •'' • " ' " . ■ • « 



IF WE HAD THREE SLEEPING BEETLES IN A CUP AND WE"' 
.TRANSFERRED ONE TO ROOM TEMPERATURE AND ONE TO 
HIGHER THAN ROOM TEMPERATURE, WHICH WOULD WAKE 
- UP FJRST? HOW MANY WOULD- LIKE TO DO THIS EXPERI- 
MENT? •• ' ; , _ 

Divide toe cO^ss into groups of four. Assign a letter (A^B, C, 
P) to the children in. each group. Assign'responsibilities to 
members of the groups as follows: ' ^ . . 

Child A .This child'is in charge* oi the cold setup. He Will 
get water and crushed ice for the ice water and salt 
mixture in the lower cup. When the upper cUp.tem--. 
perature falls to 10^ C, A will pu4 the three beetles 
in his upper cup. He should record the temperature 
. on *his worksheet., . . ^ ' " - 

Child' This child is in chaYge of the set/ip at room tempera- 
' - ture\ He will put the water in the lower cup. of his 

apparatus. He' will read the upper^cup's temperature 
5 , and record it before the beetle/is put in. 

■ . - - . • /-•• . ■■- -: 

Child C This child is in charge of th^ warm'water aetup. 
"^"T He will put warm W^ter in his lower cup, «read 
' the temperature in-the upper cup; and recqjrd it 
* ^ before a beetle is put in. / . ^ 

Child D This child is the timekeQ'per. He will tape the 
pendulum ^ruler to a des^ (see diagram on next 
page) so tha.bob can sWing freely. 

^ ■ ■■ . /. ■ ■ ■■ . . 

He brings the bob up to positi,6n #1 (ncjt too high up) and lets, 
the bob go. Then he says, "^leady. " ]A^hen the'' -bob returns all 
the way to position #1 he ca/ls but, "Set.''' "On'the second 
return to position #1 he sayk, '"Go. " 




When child A hears "Go/' he slid*es a "sleeping"^ beetle from , ^' 
his Gup into eacK'of th^ other two cups\,with a pencil. Child \ 
D continues to calLout the returns of the pendulum bob, 
counting ONE, TWO, TEREE, etc. A, B, an*d G watch their . 
beetles. When ah^pb- 
server sees his beetle 
awaken, he records the 
count of the penclulum 
• he hears . (See*W ork^ 
sheers.')*" . • 

Have the children of 
each group take their 
materials tray to their 
assigned work area and 
perforni the experiment. 
When the children have 
complfefed their experi- 
ment, they shouljd com-^ 
plete Worksjheet 3 with 
the appropriate data 
from their team members 
These data should then. I 
graphed on Worksheet 4 
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Worksheet 3 ' 
Unit 23 • ■ 


1 

Name 




Temperature Data for Mealworm Beetle Experiment 




femperature 
of 

upper cup 


Pendulum count 
when beetles 

* ' ''woke up 


Child ^-^^^ 

Setup wUh \ 
crushed ice 
and sal t 


icP C 




Child B 

Setup wfth ' 
water at poom 
temperature 






• Child C 

Setup wl th water 
warmer than room 
femperature ^ 


3Z 





vuhtksheet 4 . \ 



Unir23 



Vame j 



' Grajth** of Da in t'.rom the Temperature 
• k ami Beetle ExperlmentYS^ 



22- 

' ' 20- 
> 18- 
V 16- 

Pendulum counts 14 
v*hen beetles 12 
woke up ' 10 
8 
6 
4 
2 

\ 0 




Cold Room Vnrmer 
Tempeniture of ut^per cup 



RESULT: 



N'ote: (|p^hifS graph there is an 
♦^arrowyextendey ' a bove .the 
10^ bar graphs beyond 22 . 
counts . If thec.temp.erature 

y . in the lower cup 6buicl be 
kept at lO^C, the beetle 
, . would not wake up. This is- 
why we did not extend the- 
g'raph farther. up.. 15 the ice 
melts in the, lovJer cup,' the 
temperature will rise above ' 
lO^G and the beetles will 
awaken. ^ 

' Some children may now wish 
to place a few beetles in the 
chill compartment of a refrig^ 
era tor to see if they vviTlTe- 
mairiMjinmobile or if they will 
waken. - . 

, .Have- the groups discuss and 
compare results. (In most 
cases, warm water will revive' 

♦ the beetle.s faster.) 



Different temperatures do 



\ 



affect the beliavior of meaiwom 
beetles. 



\ 
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Lesson 14: EFFECTS OF TEMPERATURE ON PLANTS AND ANIMALS 

This*lesson completes the work begun in Lesson I I on the 
-temperature/radish seed experiments. It should be^ taught 

as soon as there is a noticeable difference-between the radish 
' setups at room temperature and the setups in otffer temperature. 

locations ♦ *This should be on the. fourth day after planting, " 

In Activity A, the radish seedlings that were grown at room temp- 
'eratufe are used to find out whether or not different temperatures 
will affect growth,, once the plants have started growing . It 
• . i, will take a few days for results to be observed, 

In Activity B the children provide information for bringing the 
bulletin^-board up-to-date. ^ ,; 

Activil:y C provides still another opportunity for the children 
to set up experiments of their own, in which to test responses 
by plants and ariimals other than those already Cised in class 
experiments. * 

Teaching time for this lesson should be about 30 to 40 minutes, 
MATERIALS 

— temperature/radish seed setups from\Lesson I I 

— 2 new information sheets for the bulletin board 

— the same .4 temperature locations used in Wesson J 1 

— Living Things in Field and Classroom., 

PROCEDURE , / 

* • 

Activity A ' 

Have four -children get the trays of radish seed setups from 
J the various temperature locations . Place these trays on a 
demonstration table around which the children can gather. 

Ask^ four children to remove the foil covering from the radish 
setups carefully. While they are doing this, discuss with 
the class tRe reason for the fo^l covering. -(to-keepi:he"a^n^ 
of^ light the s^ame'irom^eFup to setup) . 
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One by one, have children remove the pJastic covers and 
show the setups from each location. As the children comment 
oh their'^observatioris of the setups^ write the results of the 
setups from each of the temperature locations on the chalk-^ • 
board in the form of a chart.- A completed chart may look like 
the following: ^ ^ . ' 

Results 
Seeds did not germinate 

'^Seeds did not germinate 

^ Seeds germinated and grew 

Seeds did not germinate * 

The class should come to the general conclusion that different 
temperatures affect the sprouting (germination) of radish. seeds. 

Discuss wi$h the cffildren what the importance is of these 
effects of temperature on the sprouting of radish seeds. For 
example, why wouldn't it be good for radish 'seeds to start 
growing under a snow bank in the winter? Would it be good 
for a radish plant to start growing in the middle of July when 
it's very hot? Why hot? 

_In the course of this disclIsslonT-a^atural question to be 
raised is the following: ^ -^....^ 

WE FOUND THAT DIFFERENT TEMPERATURES AFFECTED 
THE SPROUTING OF RADISH SEEDS. BUT DO. WE KNOW 
' WHETHER OR I^OT DIFFERENT TEMPERATURES WILL AFFECT 
THE RADISH SEEDLINGS. ONCE THEY HAVE STARTED GROW- 
ING? ^(No.) HOW COULD WE USE THESE RADISH SEED- ' 
UNGS TO FIND OUT? ^(Put some of the setups in each of 
th^ locations we used before.) 

Divide the setups as evenly as possible„a„mong^the"-four^reB's7« 
,inj the„ f irs^t^experimenr^fheFe^ere nine -setups at room temper- 
ature which'-would be about two setups for each location.' Have 
the children wrap tjie setups as before and place them -on trays 
in the -proper locations. ' 



- Location 
Freezer (-15^0) 

Chill (5°C) 

Room' (25^0) , 

Heated (40°C). 



\ 



Ask the children to, predict what will happen to the radish , ^ 
seedlings in the various locations. You may wish to record 
the predictions so the children can refer 'io them when the. 
experiment is ready for observation. ^ - ^ 

After two or -three days have the class observe.-setups. 
The extremely cold and very hot temperatures will probably = 
retaixl the growth of the seedlings . ■ Discuss the implications 
of this experiment with the class . 



Activity B 

' Have the children gather in front of the bulletin board and 

provide answers for the information sheet for "Plants" under 
the heading, "TEMPERATURE." Example: 

WHY? -To find but if different tempera- 
tures affect the germination of radish 
■ — s e eds-. — -~ ' ~ 



HOW SET UP? All conditions the same 
except the temperature locations 6f var- 
ious setups. 

' i' - ' \ 

I^ESULT: Different temperatures affect 

the germination of radish seeds. \ 

> , \ ■ • 

Then,yvvith the help of the class, complete a" inf ormatio n 
sheet for "Animals" under the heading, "TEMPERATURE." 
Example; , ' ' ^ 

/ ; \ WHY? To find out if different tempera - 
"'^ " tureb =3ffect the behavior of goldfish and • 
of mealworrh beetles. . ■ 

H OW SET UP? ' All conditions were the 

same, sxcept'the tem perajiira.— WjL-aount:^ _ 

' . pd the-fish's breathing for 20 seconds at 

3 different temperatures., We cooled beet- 
les until they were immobile, then found out at 
which temperature they woke up most quickly. 

RESULT; Temperature differences-aff-ected ^ 
the behavior of goldfish and mealworm . 
beetles. 



usIdTth^t-^'"' ''f " ^i'-ilarities between the methods 
used an the ten.p..rature experiments with the plants and^xLls 

^ i . All conditions were the same except the temperature. 

" ^ * o W-S!' jW""^^/"'^^^ affect the .behavior of the ^ ' ' 
" _ plants ^nd.Snimals tested. - j ■ 

Alsodis.cuss the similarities between the moisture liaht .nH 

i:rrr th. conditions :::v:ZT. - 



except on'e. 
^?\ctivity C 



n?™^ different; TEMPERATURES WOULD AFFFPT ' 

QTHER FIANTS AND ANIMALS? WOULD THEY BE APFFPTPn 

iZTs'r '''' ^NIMA^sf TLef tL^S^ 

Encourage questions that could be answered through experiments: 

. I . Would all seeds respond^ to different temperature locations 
exactly the way the radish seeds did? • ' locations 

2. What would hapReh to a plant that had -been'in a 'cooled or 
e^re^inT "^^^"^^^^ - wer. placed /t roomt;;: 

WhaTrh?7''^~'"'' ^"'^ temperature for plant growth^ ' ' ' 
^ temperature .location just 5°, 10° or 15° 
"-^ngfter or lower than room temperature? ' ■ ' . 

4. Would the responses of other small animals to various 

ternperatures be the same as those of our test animals ? " " 



' (Living Things in Field and Classroom provides ideas about 
other plants and animals that could be tested..)- 

HOW SHOULD^E SET UP EXPERIMENTS TO FIND OUT IF 
TJIFFE'RYNT TEMPEPMURES AFFECT OTHER PLANTS AND 
ANIMALS? (Set up experiments as we did in class, with 
• all the conditions the same, except the teiiiperatures .) 

HOW MANY OF*" YOU WOULD LIKE TO SET UP' SOME OF 
THESE EXPERIMENTS ON YOUR OWN? . ' ' 

As in Lessons 7 and fo; tell the children that they may work 
on these projects at home or during their free time at school. 
Encourage the children to use any of the MWNEMAST.»materials 
they need and have them report to the class from time to time4| 
.about their projects. Such individual projects shpuld'be en- 
couraged and continued throughout the remainder of the unit." 




This piatuhe shows the vesults of one dhild's 
independent experiment cii, the effeate of temp^ 
emture on the growth of grass after germination. 



SECTION 5- 



REVIEW AND NEW APPLICATIONS OF .QUR LEARNINGS 



This section consists of .only two lessons. Lesspn 15 issa • 
discussion lesson reviewing all that the children hav,e learned 
imthe first fourteen lessons. The bulletin board that you have 
been developing'^with ttie cl^ildren is used: as a means of show- 
ing them how it was Inecessary to keep narrowing down their 
ijivesttgations so that they couldUdo, experiments that tested 
the effects of just one condition at a time. A flow. chart 
* even simpler than the. bulletin i)oard — reemphasizes hbw the ' 
narrowing down process came' about* A display of experimental 
setups that the children have used hedps them remember' what 
they have done, and how and why they have done it. Then the 
children are asked to apply what they know to new, hypotheti- 
cal problems. For example, if the children needed to know the 
effect of moisture on rats, what system would they devise to 
solve the problem? What techniques would they use? What 
would they carefully control? How would they simplify the 
experiment — narrow it^down — so that just the, effects of 
the one condition could be considered? This lesson should 
take between 35 and 45 minutes. k - 

Lesson 16 consists of a number of worksheets picturing the 
kinds of conditipns the children have been studying in this 
unit. By the. way they perform the various tasks of selecting 
which conditions best suit various plants and animals you 
are able to evaluate how much the children have learned about 
the effects' of moisture, light and temperature on living things,. 
k lesson should take from 40 to ,50 minutes. < f 

. > 




LESSON 15: HOW WE DEVELOPED OUR EXPERIMENTAL SYSTEMS ^ 
: — ' 

-This lesson briefly summarizes and generalizes the methods * 
and results involvecl ia the'experiments that the children 
have performed in this unit, ft should take from as to 45 
minutes to teach/ A.display of some of the exp^iiriental 
^tups^used in the. moi3ture light and temperature experi- 
ments should be, available for reference throughout the Tesspn. 

In this lesson the children should become^ aware that every 
setup for ah experiment is a system that enables; the experi- 
menter to control the conditions in the system*. The children 
sfhould learn that each s^^stem was designed to answer one 
luestion^^nd that in each casfe the system simulated and 
simplified^dnditions found in the natural environment. 



|The bulletin board. used throughout the unit illustrates how 
^ /the various systems were developed. This development can 
; also'be represented 4Dy a flow chart that demonstrates the 
: necessity of narrowing down the exp^eri mental environment 
and simplifying the apparatus, until the system used is 
effective in isolating the effects of only one condition. 

CHART DEMONSTRATING THE NARR'OWING DOWN PROCESS 

^ TieTd Trip ; Too many conditions affecting living 
things . ' . 

Pleces-of Nature ; Still too many varying 
conditions ♦ 

An Expeirimghtal System ; Tests one 
condition at a time. Effects of 
one condition can be observed. 



This narrowing down process, a basic principle in developing 
'a test system, is discus^sed in terms of examples, it is 
, essential to the (development of the systems^ thread in the * 
MINNEMAST curriculum that the children see the advantage 
of this narrowing down, process in developing, a system that 
answers a question. Units containing the systems thread 
are : . ' " 




Unit 1 5 , Investigating Systems 
Unit 19 , Comparing Changes '* ' ^ 

^ Unit" 23, Conditions Aff^.cting,Life 
Unit 24,. Change and 'Calculations 
Unit 29 ,■ Natural Systems 

Throughout the discussion c^f this lesson, you will be able to 
^eva^luate what the children have learned about scientific 
methods . 

iVIATERIALS ^ ^ — 

— moisture/plant setup from Lesson 5^ ^ 

— mpisture/beetle aatup from Lessoh.G 

— light/grass setup from Lesson 8 

• -'^ . * * . 

— temperature/plant setup from Lesson 1 I or tjemperature/ani- 
mal setup from Lesson 13 ^ . 

' — other experimtSntal setups<, including your demonstration 
piece .of mature, if available 

pr.oce£>ure . ' ' \ 

\ \ 

Hav(2 on disp.lay some of the experimental setups the children 
haveVsed in this unit. Ask the children' to gatherjn front of 
the bulletin vboard so that you can refer to it whenever^ it is 
pertinent, to the discussion. " • ;^ 

Start by asjcing the children why.they took the field trip at 
the beginning of this unit. (To find out if light, moisture 
and temperature affect living things.) 




DID THE FIELD TRIP ANSWER OUft QUESTION? (No.) ' 
.3A^JBi^-N0T (There were too many variables affecting the 
living things, We couldn't isolate the effect of any 
single condition.) 

THEN WPIAT DID WE DO TO TRY TO ANSWER OUR QUES- ^ 
TION? (We set ap'^m6dels of a' piece of nature J 

' ,^ DIppUR PIECES^-OEJJATifRE ANSWER OUR QUESTION? 
* .(No, J WHY NOT? (There were^still too many varying " 
conditions,) . ' • 

HOW. DID WE EVENTUALLY ANSWER OUR QUESTION 
- ABOUT WHETHER MOISTURE, EIGHT AND TEMPERATURE 
AFFECT" LIVING TFIINGS? (We set up experiments that 
would fin(^o\it whether just mbisture,.,pr just light / or, 
just temperature affected a certain plant or animal. We 
.\ kept everything the same except the amount of -moisture,, 
the amount *of light, or the, temperature.) \ 

TFIESE EXPERIMENTAL SETUPS CAN, BE THOUGHT OF AS 
SYSTEMS. 

X ,Ha.vo someon^-show the clc\ss the moisture/be.etle setupXnd 
tell how it was usedjo answer the question of\whetJxermois- 
ture^affected the behavior of mealworm beetles; fell the 

^"class that this mdisture/beetle setup^can belUlbught of as a 
•system. To clarify this, discuss the narrowing , down pro- 
cess involved in arriving at an answer to the q,uestian of 

^ whether fnoisture affe^cts.the behavior of mealworm beetles, 

^With the^help of the children, draw the following flow chart 
on the chalRbo.ard, as the discussion progresses: * . 



/ 




\ 



^ Question to be ,answered ; Does moisture^ affect WeJ 
behavior of.m&alworm beetles*?*' / 

Field Trip to a Granarv : Too jnany conditjioris 

effecting tKe beetles 

^ • * ■>» • . . 

Piece of Nature '; Too many conditions 
still vary. 

Moisture/Beetle System : 
Moisture does affect the' 
^behdyicM* of mealworm 
beetles \ WHen given a / ^ . • ,\ 

chbice between ci wet ' 
J^.a'nd a^dry.area, they ^/ 
'chooS'G^fhie dry . \k « 

The children s^hould see the similarity between the flow cjiart' 
and thef'^^'Oohditions Affectigg Life" bulletin bodrd r- that it 
was^ecessary to narrbVdown the conditioti^ affecting living^ 
th'fngs until there was just one condition that varied or Ijied an 
observable effect. 





WHY COULDWT^WE HAVE A'NSWEllED OUR QUBbTION,BY 
GOING ON .A FIELD TRIP TO OBSERVE. THE- MEALWORM* * 
, _ BEETLES IN .THEIR NATURAL SURROUNDINGS , StJCH AS A : ^> 
. GRAIN ST(5RA'GE.AREA? (Top many conditions would b^' ' 
affecting the, .beetl^^t the sam • \ 

, COULD ^V\^E HAVE ANSV\^ERED OUR QUESTION BY TAKING A . 
' PIECE OF THfiSE SURROUNDINGS , WHERE THE MEALWdRMS 
.WERE FOUND, INTO THE CLASSROOM? (No/, too many 
' conditions would still be affecting the beetles, at once J 

Holdup the moisture/beetle setup. 

• o ' * •■ 

'FINALLY WE SET'tFP A. SYSTEM WHERE JUST MOIS.TURE • 
WAS'VA'RIED. WITH Tins SYSTEM "we WERE FINALLY ABLE • 
.TO ANSWER OUR QUESTION.. /WE FOUNOJFHAT MOISTURE 
DOES AFFECT THE BEHAVIOR 0*F MEALWORM BEETLES . 
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Have anot;her chrld show the class the setup used in the 
Iight/Tgras3vexperrmer>t and, tell how it v^s used to answer - 
.the^questiorK *'Do6s light affect the growth of grass seed-^ 
lings? " Agaih^, thhs setup can be thought of as a' system. 
Discusa the narrowing dowivprodefes involved in 'arriving 'at ' 
an answer to Jthe question, idllbwing a procedure similar to 
the one used in theNmoistyre/plant discussion. A fdow chart 
for the light^gr^ss' qu^^tion may look like the! following: 



^ Question to be ahswerec 
• of grass ? \ 



Does light affect the. growth 



Field Trip: 'Too niany-CQi^itions* affecting the 
' grass. ^ 



Piec. 



of'Nature : 

\ — ' — ' — 

g conditions. 



Still tod inany Vary^ 



Light/Gr^s. System: LightXdoes 
affect the'growth of grass. \ln 
general, 'the more light the gras 
received / the bptter^it grew. 

Again it was necessary 'to narrow down the c 
fecting iife until only one condition varied an( 
observable. ) * 




:ons af- 
effect was 



If you fe^i^l your class is still having difficulty with the ricir- 
rowindr/iowri process used in developing a system)! go thorough 
,the process with some of the other systems us.ed ix\ the unit. 

Activity B . . ' j 

In this activity the class transfers^he narrowing dowh process 
to a discussion of the developmentbf systelDS. in^new\situa- 
tions. Tell the -children that they are going to be thinking* of 
- ways to develop some systems, but first they must have a 
^question to'be answered. Suggest the following hypothetical ' 
" situation:'* * . ^ , ^ 



i5 0 



I2i 



' feVElRY YMR mS CAUsIe. GRE^T AMOUNTS OF DAMAGE 
n^IAGIME TflAT THE GdVERNl^iENT HAS ASKED YOU TO * 

tEARiM MORE. ABOUT TIJe BEHAVIOR OP RATS. GOVERN- 
. MENT OFFICIALS OOUllD THEN. FIGURE OUT A WAY TO 

GET RID OF ALL THE RAffS INVTHE COUNTRY ' " 



WE COULD START BY ASKING THE QUESTION- HOW DO 
■ RATS BEPIAVE? 




Discuss With the children the problems that may arise if-^hey 
start with such a broad question. TheV shbuld see that their 
questions should be simplified so they can concentrate (ex- 
periment) on one <sondition at a time, ^simpler question ■ 
. would be; " • • ■ ' y 

DOES MOISTURE AFFECT THE BEHAVloV OF RATS • HOW 
COULD WE ANSWER THIS QUESTION? ! WE COULD GO ■ 
-AROUND THE WORiD'OBSERVINiS THE BEI-IAVIOR OF RATS 
JN .DRY AREAS , WET AREAS , ETC . WoULD THIS BE A 
; GOOD IDEA? WFIYORWHYNOT?- (Too many other things 
may affecting the rats' behavior.) 

. * 

The children should see that 'to find out what effect moisture 
alone has, it is necessary- to narrow down the number of 
variables affecting the behciyior of 'rats. It would then be 
possible to set up a system that Would answer the question 
You may want to discuss with the chi-ldren how this system * 
could be set up. 

Following is a list of other possible examples that you can 
discuss with the class in the, same, manner. In each case the 
children should see" thai it is necessary toJnairow down the 
experimental surround- ngs until they develop. a system that is 
effective in isolating the .effect of only offe va.riable. 

I . Does the cplor red make bulls angry? ■ ' ' f^' 

2: Does the length of a .burning candle depend on how 
long it was burning? , 

3. Does the amount of sa/it*in the water affect the 
behavior of guppies ?/ ,.' . 

;4. Do different kinds of soil affect gr/5wth of dandelions ? 



Lesspn J6: APPLYIN^3'0UR'LEARNINGS, 

In this le'sson th^- children are given an opportunity to apply' to 
' ■ pictures natural .situations the things they have learfted 

about the effects of light, temperature and moisture on living 
things. jThe worksheets ^r.e made up of pictures and discussion 
^ qCiestioriS'that qhould prove very enjoyable to the children. You 
' can use? the worksheets in several different ways, according to 
the neefds and abilities of s^our students. Some are best suited, 
io clas/s discussiofis, some to independent \vo.rk, and ah should 
be useful i-n evaluating how well the ghiidren .have.undefstood ^ 
. the co'ncepts taught in the unit. 

You niay wish fo have 'the children" do the worksheets in con- 
nection with their social studies. Teaching'time should bec- 
from/ 40 to 50 minutes. 

MATERIAL^ -y _ ' . , - • ^. 

— 'Worksheets 5 through II. . ^ ^ . , 

^. • pencils, crayons /scissors and paste ' * \, 

1 -y worid globe (optional) ' • 

I^ROCEDURE ^ 

^ ^he procedure is given worksheet by works-heet, rather than 
jby separate activities. Feel free to use the worksheets in - . 
jways other than those suggested. i 

\ . ■ : ^ ■ 

heets ,5a and 5b 

Call c^n the children to describe what they see oriWorksheet 
5a. /(Woods , "open field, sunny and s ha dy area s , plants , etc.) 
Theri have them look at the pictures of specific livingllungs 
^at yhe botranrof the worksheet.^ As.k them to find each ofSiese 
hihcjs in the top picture and mark it with the -appropriate le^er. 
I^en they have done this, say that a freeway is soon going to^ 
b^ built through this area. 

I-Iave the children lopk at Worksheet -5b; Say that a boy named 
/rom lives in this house. Tom's mother has told him that he 
cfin go to the area shown on 5a before the bulldozers arrive, 

/} - 1 c; o 
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, . and bring back as many of the living things as he wishes, to 
fj ■ put in the yardi Have the childreri'-discuss what differences 
they notice between various parts of the yard.' (Some areas 
I - are sunny and some are shady.) .Ask the children to think •• 
about what place iij the yard, would be best for each living ." 
^ thing; Then as'k them to cut out each'item from the bottom 
'of Worksheet. 5e and paste it in the picture,of the yaid in 
^whatever place they think most appropriate. You may wish 
^ to give the children a choice between, cutting .and pasting, 
■ / marking with appropriate letters , or drawing their'own pic- 
• Finally., ask each child to explain., on the blank pro- ■ 

vided on Worksheet 5b, how he made his decisions." (By the 
condition of the light.) 

"Worksheet's ' ^ ' . • - ' \^ ^ 

picture emphasizes the difference in the /conditions of 
nioisture in the environment. The star and triangle indicate • 
the most obviously dry and wet areas, but there are other- 
areas along the shore that would be moist and suitable for 
.such things as cattails and frogs. Have the children indi- • 
\cate where each' living thing shown.at the bottom of the page- 
would live. To do this, they may use either letters or draw- 
ings. - - ^ ' ^ 

Worksheet 7 " * - ■ 

This worksheet is concerne^vv/ith different ambunts of mois- 
ture. . In a prairie, .trees wilrgrow along the banks. of a river, 
but away from it there is ysualW only enough moisture to 
maintain grass and other small p^nts. This distinction that 
some plaiQts require more n)oisture\han others was not made 
in previous lessons, but let the chilH^;en tr/ to arrive at their 
own answers^ from the^r experiences or^m deduction. When 
they figure out that there should be a riv^n the. picture, have 
them draw it in with blue crayon. ^ \. 

Worksheet 8 " ^ \. 

Have the children study.the picture and identify , the polar 
'bears, the mountains, the iceberg and 'the open water. Tlifey 
, should then try to answer the questions. The picture shows^ ' 
' an arctic scene in the northern hemisphere. (Polar bears are 
not found in the southern arctic.) Since light and moisture 
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are in good supply, the children should be able to deduce that 
the temperature does not support the growth of bushes or trees. 
There is no indication in the picture of food for the bears, but ' 
the children may be able to guess that there is food (fish) for 
them in the water. - . ^ 

Worksheet 3 ' ' , ' / - " 

Have the children identify such things as sand dunes, date 
palm 'trees', caiji.els , and the irrigate.d field. Some children 
may be familiar with scenes pf the Sahara or js^me other desert, 
arid they could point these out on the globe, the condition of 
> special interest in this desert scene is moisture. The trees 
grow in the smalbarea shown in the picture because that is • 
where the water supply is. The children might enjov specu4- - 
lating on ways to. get v/ater from an oasis to the irrigated field. 

Worksheets lOa and lOb ' ^ - : 

The cross-section of a pond shows the effects of different 
amounts of ligh^ on plants and animals. It should be-easy for 
the children to seg that moisture conditions, are uniform in the 
pond, but see if any of them notice that there is less light at 
the deepest part of the pond, even though there are no lily- 
pads above^this part.- See if any child notices that the smal-^ 
lest plants toward the center of the pond are of the same vari- 
ety as the ta-U^r ones. Ask the children why the plants grow- 
ing nearer the surface are larger. (These plants receive more 
, light.) . Have thQ children do the tasks, pertaining to Work- 
sheet lOa on ) Ob. 

Worksheet M . , ' . 

On this worksheet the children should d)raw their ^wn pictures 
of a jungle — a hot, moist place. They -should feel freeze 
put in any people, plants or animals they think might live in 
the jungle. • . . . . 

Concrlude the lesson with a discussion leading to the general- 
ized statement, that different areas contain different kinds, of. 
plants and animals because the conditions vary from one area 
to another. . ^ ~ 
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Worksheet 5a 
Unit 23 Nam^, 1. 




Worksheet 5b 
Unit 23 



Name 




Find the .pMce in the yai-d you thinj^ is best 

for each living-.thing in the woods. 
Show wWre you. think each thing should go. 
11% did yoU" choqse the "^places you did?„ 
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Worksheet 6 
Unit 23 



Name 




Locate the star and the triangle in the picture. 
What differences in conditions do you think there 
are between the two locations? 

Show in the picture where ^pu think these 
living things would live beiyt: 

D. clam 





G. cattail 

H. earthworm ^ 
F. robin I. duck 



E. squirrel 
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W<yrksheet 7 
^ Unit 23 



II 





m w' 



Ben has climbed a lookout tower in South Dakota. 
He sees both grass and trees. \ 
Are the trees growing everywhere? Ito* - 
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There must be a reason why trees are growing in 
some places. What do you think the reason lis? 

. l^idXiA^ • ' ... • 

Was something left put of the pictlrrfi ? ij/jsu 
Use crayons to complete the picture. 



- i 
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Worksheet 8 
Ufiit 23. 



Name. 




What part of the world, do you think this is? 

» '■' "tj ■ ' ' 

Why do you think thei^e are no bushes or trees? 



What do you think the bears eat? 
"^mAj 

138 
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Worksheet 9 
Unit 23 



Name. 




What part of the world do you think this is? 



Why are the trees growing in only a small area? 

What must the farmer do to get things to grow in 
his f ield? Ms nnu ^ /Am^j.f'J; ^ 



ICO 
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Worksheet 10a 
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SEASONAL changes! . 

This is the last section of the unit. Many of the actjv^tils in' 
this section can be continued throughout th^ yaar os the f ea-. 
sons change.* • ' ^ ♦ - * ' 

In Lesson 17 (35 to 45 minutes), the children read and illus- 
trate the storV/ ,"A ;6amp Adv.e'nture.'* This story. focuses the 
chiidr^'s attention on tire changes irom summer to winter. 

In Lesso^n 18 (70 to 80 minutes), studies are based on & series 
of pictographs and iine,graphs showing, changes -in moisttiYe, 
light and temperature thc^f-take place from June*to Debeinber* 

In Lesson* 1 9 the children^ pbserye and discuss the .responses * 
'of plants and animals as thes*e living things rea'ct to seasonal 
changes . * ' % \ 

Total teaching' time for'this section sfiould be a-bout 4 to 5 , , 
clasa periods * 
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Lesson 1^: "A CAMP ADVENTURE (A Story Lesson) 



A story, -"A Camp Adventure, " and the discussion of it,'' make 
up this lesson. In the story a city boy goes- to camp toward 
•the end of the summer. "At the camp he'learrj^j^^^afejeal " 
about how, various plants and animals react to*^a^3^^^-^JS3®t^^^:^ 
changes , a subject that the children will 'be studying in^tH^swwaBsj^r^^^ 
remaining less6ns of this unit. Besides introducing the .class " ''^ 
to the rea^ctibrisXof living things to seasonal changes "in mois- 
ture; light and temperature, the story should. enhance the 
:,cJiil(ir^'s appreciation of a country environment by seeing it 
"ffonrthe pojnt c^-^^^ It should also provide 

the children with some initial understaTTding-of the oneness 
of nature, ^s the. boy in the story notices that' a Ixee in-the 
city reacts to the changing season in the same way as the 



tre€rs~irrtHe forest near "the camp,. By giving some clues 
about what to look for, the story should motivate the children 
to observe seasonal changes that affect living- things in 
their owri neighborhoods . 




The story need not be ased just as a science lesson.^It'cSuld, 
for example, be used as\a reading lesson or as.,jHa^*6asis for, ' 
an art lf=*-sson. Such uses would in no wajr^^ftract from the 
purposes ofthe lesson. They woi4fl<-lri'fact, serve to reinforce 
the purposes;. <, ' 



The .procedur'e can be modified to suit the reading and artistic 
abilities of i^bur particular class. '■ 

■ I ' i '■ " 

"Teaching time should, be' about 40. to 50 minutes. 



MATERIALS 



J. 



the "story, "A Camp Adventure,," provided in this lesson'' 
and -in-tjie Student Manuals / 
\ _ '.--/• 

— yarn, string or brass ^fasteners • 



,/ 



crayons, paints, colored chalk or pencils 




PI^OCEDURE 




Have the children carefullyj^J^^^'e the story pages from their 
Student Manuals andjpxx^^if^m together with yarn /or either 
fastening dev^G^;^s^^at each child has a story/booklet. 

:tHl Story to the children. Have them follow the text in 



ir own copies , if jom think this would be helpful to them. 

After -the children have had the story read to /thern^ leV them 
disquss, for a few minutes', "anythingjnjy^^^ of special 
interest. Then ask/t]ie class-ixr^peculate about how the 
changes in moisture, light and temperature/will be affecting 
some of the plants' and animals mentioned ^n the story. 
Get the children to consider how the change from summer to 
Winter will affect/their own'behavior. {THjey^ will wear warmer, 
clothing, probably spend more time indoojrs or engage 4n dif- 
ferent sports or 

-cussion, remind/the children to observe ^s many- plant and 
animal reactions to the. changing^^seras^h/as they can, when- 
ever they are ouftdoors . 



Actijvity B ■ 

Suggest that eac^h child read the story /for himself and think 
about what illuspations he wants to draw in the. blank spaces 
.provided. Let the children know that/they need not draw all 
(or any) of the suggested pictures, b^t may draw any pictures 
they wish that peVtair^^a^^ Distribute . 

^y/l^tjfeMW'^^*'*M?enal« you-^ children to use, and have 

. ^SSS^v^^^^jH' 'dra^ ttie pictWes they have decided on. • 
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A CAMP ADVENTURE 



Sid r^ved on a busy street. in the heart of the city. ~ His house 
was fojjr stories high and he considered himse-JLf lucky to be living - 
on the first floor so he could go in and out of the house without 
climbing three flights of s.tairs as his friend Tony had to d'o. 

On the street in front of his" house, carsWere always parked on 
one side of the street or the other. When Sic and his frien'ds played 
bail, the parked cars were always in the w^iy. When the boys ran 
-across the straet after a ball, they had to squeeze between the 
parked cars and watch out for any car that miglit be speeding along. 
Nevertheless Sid and his "friends managed to have fun playing soft-* 
ball and other games in the city. 

Sometimes, while Sid and a few of his friends were waiting for 
enough children-to show up for a ball game, they played hide-and- 
seek. The boy who wa.s "it" would lean against the only tree that 
grew on Sid's street. It was not a large tree, and like qaything that 
has been in the same place for a long time, hardly anyone' but the . 
children-ever noticed it» - . ^ - 

One day in the springtime, when Sid was walking home from 
school, he was thinking how good it would iJB'to get his clothes 
changed, and go oij^t to_play\ But when he went into the house, he 
saw a strange man and a strange woman talking to his mother. When 
his^mother saw Sid, she said, "Here he is now." 

Sid's mother pointed to a chair and asked him to sit down, Sid 
became a little nervous. He wondered what trouble was ahead. But 
then he noticed that. all. of the 'grownups were smiling. His mother 
said, "Sidney, how would "you like to go to camp this August for., 
two weeks way oat in the qountry, a hundred miles froml here? 
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Sid"s face lit up. "Can my friends,;,come along, too?)'' 

iT-'^-febe-m^fl-sajri , ' "This rim e it is y our turn, I 
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am sure you' vyill make friends with the boys you meet in our camp/i' 

Well, all through May, June and July, Sid wondered what camp. 

was going to be like.'^i i" MM il I i ijjuiy , he noticed .that his ^ 

mother was washing, mending, and gettinJ"reaS>4£D Pack the clothes 

^^^^ 

he was going to take to camp.- > . 

•Finally, August arrived. Sid's motlier took hirh to the bus sta~- 
tion. There he found four other boys waiting, three with their mothers 
and^one With his father, , - 

The man Sid had seen in his house in tlie springtime was there, 
too. He introduced the boys to each other, and they talked for a 
while. Then the bus arrived. Thaboys said goodbye to their 
parents and climbed into the Jdus. More..and more boys came, and 
soon the bus was full. Now it began to move, and the boys and 
. their parents waved to each other. The bus turned several corners, 
picked up speed, and soon was rolling ulong past houses and trees, 
and over bridges. Sid was on. his way to camp. . , 

On the bus the boys gpt acquainted and played some guessing 
games. There were many interesting things to see as the bus 
slowed down in the towns along the way. All these things made , 
the time pass very quickly, so it didji't seem like three hours had" 
really gone by when^he bus turned off on a side road. Then, a 
few minutes later, it pulled into a parking lot near a lake, and 
stopped. The boys saw several cabins nearby and wondered which 
one they would be Living in. They got off the bus and noticed some 
cam'pers coming up from the lake where they had been swimming. 
"In the distance they saw a fme Baseball field. They felt very, 
happy, but hungry. 
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The camp c ounselor.shovyed them Co lliBii cabins, rnd ^Ql^a;^he%3^,gg^g^g| 
wher^ to v^rash jip; --fhen- WT ^j^itttng-^^ 

good the foDd,ta-sted ir^ -t^^f^mMS^M^-^MM'^^^S^ 



looked.. around , he wa s.i^chg gMwpie_ver ythm^ saw - with 



ke; an'd'l'with!^ 
Z was^ the first tirn<in his lif e that he had ever b een 

country! - ^ . /_ "..-'^ 



the .trees, 



You ^ s I 



— 



.The first-wee'k was a husyj^erSd^d^-J^esv^^^ 
feaseball, and he eyen^4e-ami:to-i^^ 
time, and he>enjoyed every minute of it. ^ 



During the second week, "the camp^^S^fe^made ^n^ajmou^ 



ment: = '^Tomorrow you boys ar^e gpiiig^ ^^ 



the green^ills across the lake. J^^Mr^KellyjA^p will^^^ 
hike leader. " " ^ ■ ' " 

What excitement f oli<^dJhis^nnounb^rnent ! The boys took 
out tents, and blamcets-r^things to cook with- everything 
they needed toge't ready. They^asked Mr. Kelly all sorts of ques- 
tions about where they were going. But all he would say was, "To 
-a'-gpeat-f'Or-es^iV^--^"-^'--'''-^*^'''''^^ 

-And! sure enough,"that is where they wemT-Ther^toH^tJ^ 
for a whole day, but they did finally come, to the forest. The trees ■ 
there were so huge that Sid didn' t think, at first, they could be 
real. ' 

• . "They are real enough, ailTightr."^/^^^Keiiy^aid^o^ 
this tree-, though, and" notice hoWits leaves are already changing 
color. . A few weeks from now, every time the wind.i)lows, a shower 
of leaves will fall from .the t;ees. When winter comes, the trees • 
will not be able to get water, so they will cut off their -leaves and 
, let thera fall." 

1 » l>' ■.. 
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^^^^^^^^^^^^^^ , Liie trees !* asked.* 

. These-buds will grovymtc new leaves next spring. ■■ ■ ' 

. Then the boys continued their mite. Here and there they 
^ ■ °" ^ '"at had already fallen. Sid b'egan to ' 

— ^ wonder about the little tree on his street, Would it cut ofi its 
. . . leaves and let then, fall before .winter, too . He would try to 

- ■ - . . .am «.hy >»io,|. » i> »«l firfi-ou'. «;i«„ h. ,;t home. ■ 

; ^ That ntght the boys^slept undar sonie big pine trees by a beautl- 

— - . ful late. Early m the-n,orning they looked out over the lake and ^ 
-^aa«Ldragonfl.,es hovering near the water. ,n the distance, they 
^,saw fish jumping out of the water, Nearer the shore, they chased 

_ , some frogs who went "ge-plump" they leaped into the lake. ' 
y . Mn Kelly said, "Be sure to take^.good look at.e.verythlng, 

, boys, because su^er is endln, and things will not look like this 
• ■ ; very much longer.' In a few months, winter will be here. The lake- 
, will freeze over, and everything will be changed." ' 

'tL J!",' '° »^ ^"«°«l-s- 

cn(>p? Sid asked. 



,„„_,™3l£iia!l™iiLsm.ato^4he -water under the ice, " the'hike 
leader said. "The big dragonflies will all die, but their babies 
whic, , . ^^^^^^^^^^ ^^^^^ ^^^^ ^^^^ ^^^^^ ^^^^^^ 

Of the lake. .When spring co.es, they will crawl out of the lake^ 
:onto a rock or plant, and develop into dragonflies, and fly aWay. " 
. ;"What abbut the frogs? " sid asked. 

"They win dig .U,emselv;s into the ™ud and sort of sleep until 
spring. When the Ice melts, they.wiU go Into the water again, and 
lay their eggs. . o . - 



/ 



150 



Lie 



X "What makes ail of this happen? " one of Sid's new friends 
•.^.^•^^.^jk^ked^ ^ '- — '- —-^^ 

"Well, perhaps you have noticed how cold it's getting. And, 
how the days are getting shorter, so there is less light, too . And 
think *of the kind of moisture we will soon be seeing — nothing but 
snow and ice. Until the snow and ice melt, neither the plants nor 
the animals can use the water." 
\ ' ^ 

..The.bbys- thaught that the overnight hike and the things they 
sa-w vyere che greatest imaginable. But a few days later, they had 
- -to start hpme.; * * ' ' 



When Sid got home, he had lunch with his .mother and told her 
all abq/t the forest. Then he went put to the street. And what do 
you tWink was the first thing he did? You're right, he went straight 
to thfe tree and looked' at it carefully. Sure enough, 'it too wa.s 
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cut/ing off its leav^srand already he could see little buds on the 
nchesjpom "which the new leaves would grow the next spring. 



// He began to think of the next summer. .It seemed a very long 
time to wait. "Oh," he thought, "how I would like to be back"in ' ^ 
the forest right now-l" ' ^ ; 
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lesson 18; SEASONAL CHANGES IN MOISTURE, UGHT AND TEMPERATURE 



This lesson is based on a series, of graphs designed to make ^ 
> • the children aware of seasonaUchangesJUi-jnoi^tur-e^ 

and temperature. Information. for these.graphs was supplied 
by the U.'S. Weather Bureau in Minneapolis . If you teach 
in another area, you may wish to obtain corresponding infor- 
mation from your local weather bureau and use the data to 
prepare-aharts-and-graptei^^ 

The children are given the opportunity to extract information 
from graphs and see the relation between different types of ] 
graphs. 

In Activity A the children act out a skit dealing with the 
changes an length of daytime and nighttime from June to 
December. This activity should take 25 to 30 minutes. 

The children study the changes in the highest and lowest \ - - . 
temperatures from June to December in Activity B (20 to 25 
minutes). They are* also asked tp transfer information from 
one type of graph to another. 7 . - ' ' 

In Activity C (20 to 25 minutes) the'children study monthly 
^ changes in rainfairfrom June to December, again using 
graphs. ; * , . 

this lesson should take a total of 70 to 80 minutes teaching 
time*. 

MATERIALS : ^ ^ 

— large cutouts of sun and moon (one of each) 

— Worksheets 12 through 25 from Student Manuals 

» • , * , ' 

— clock with second hand (or 12-inch pendulum from 
Lesson 13) 
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PREPARATION 

Cut out .a sun and a moon from yellow .construction paper for 
' the skit in Activity A. 




Activity A ^ 



Ask the children to discUss what tKey haye observed about* 
the difference in sunset time between summer and-wintfet. ' 
Ask questions that will help them remember, such as: 

ARE THE DAYS LONGER IN WIInItER OR IN SUMMER? 

* . HOW ekd you know? "* . ° 

IS IT DARK WHEN YOU EAT SUPPER IN T.HE SUMMERTIME? 
■ ' . ^- CAN YOU* PLAY OUTDOORS AFTER SUPPER.IN THE SUMMER 
TIME? • . ' ■ - 

HOW ABOUT THE WINTER? .CAN YOU USUALLY PLAY OUT- 
DOORS IN THE WINTER? DOES MOTHER USUALLY HAVE 
TO TURN ON THE LIGHTS IN THE HOUSE BY SUPPER TLME? 
ABOUT WHAT TIME DOES THE SUN SET IN THE SUMMER- 
TIME? (Approximate answers are acceptable here, or 
such remarks as-"The sun sets much later in the summer, " 
and "The sun sets' much earlier in the winter.") 

After the»children have made whatever contributions they can 
to the subject of sunset times , say: 
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.YES , IN THE SUMMERTIME THE- Sl/M DOES NOT: SET UNTIL " 
9 O'CLOCK AT NIGHT, OR EVEN LATER. "yOU-MAY HAVE TO 
GO T© BED WHILE IT IS STILL LIC^HT . . ■ 

INjrHE WINTER IT GETS DARK MUCH E?JlLIERi SOMETIMES 

- EVmBEFORE SUPPEJ^. BUT IS IT S.UJMMER ONE DAY, WITH 

' THE SUN SETTPNG'LATE, AND WINTER T^HE NEXT DAY, WITH. 
THI^iSUN SETTIi^-GiEARLY? (No, there are many days-ia 
between when- the sun sets a. little earlier each day,.'). 1 

When the ch^lldren understand that the sun gradually sets a 
little- earlier each day from summer to winter, ask:.. 

IF A GROUP OF BOYS AND THEIR COUNSELOR WERE GIVEN. 

- Pl^RMISSION X6 REMAIN IN CAMP UNTIL WINTER SO THEY 
^ COULD FIND OUT JUST HOW QUICKLY OR HOW SLOWLY 

THE LENGTH OF BAYTIME AND NIGHTTIME CHANGES, 
HOW COULD THEY DO IT? ' *, 

Let the children speculate, make their own suggestions , and 
discuss whether or not the suggestions ar& practical. 

What materials. .wquld the bo_ys need to make such 
a study? let's look at.worksheet ! 2 and see what ■ 
we can find out. ' -v ' . ' " . ■ 

• ^ , • , ' 

Examine the worksheet with the children. Let them first iden- 
tify the familiar things they see (the number line, the bar 
graph, the house, the sky, the sun) and then have them look 
at the pictures of the* timer. 

Ask the children^how the timer iV different from a regular . 
Clock. (They should notice'^fhat it has 24 hoOrs 'on it, instead 
of the usual 12. They should 'also notice that each ^ timer 
has only one hand, an hour hand.) 

Read the-caption on Worksheet 12 and ask the children to ex- 
plain what it means * * J 
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Ask- the Ghlldr.on>o«ook att-lie timc/in the botfi^m left-hand 
Corner, The hour hand oflhis timer is poihting to 0, while ■ 

rc^-^S^M^v"""^ °^ ""^^^ '^^her side pointing to 

1 5. jTell the,class that the timer was started when the sun 
came up and stopped when the sun went dovj^n 15' hours-later! 

Have Lthe children look .at the number line between the two " 
^timer^. It shows that daytime started.-at.O.and^ stopped "at ^ 
I5« Thi-s is the same. information the timer tells us. 



WT^T HAPPENS WHEN THE StJN GOES DOWN 
darkness. -It is higlittime..).. • '.. *' > 



(There is 



We cai^ repfesent-this on our number 'line by having -nighttime 
, start. at'-the 15-hour mark. ; Since. there are 24 hours in a 
•day, nighttime ends at 2f hours. Then we start a new number 
line fpr a new day-. • , • ■ • 

WHQ WOULD UKE to' USE THE PICTURE; TOR A G^LASS SKIT' 
. THE FRONT OF THE ROOM-WILL BE THE LANDSCAPE AINTD • ' 
• VOU..WIL-LALL PRETEND. YOU ARE OUT-^CF- DOORS 

watching; ■ •■ ■ ■ . ■ 



Bring out the cutouts arid choose a child to represent daytime 
As you- give him the sun Cutout, say - ■ '] ' I. • . - 

- ' ■■ '■ ■ • 
YOU Will be daytime, you will carry xk^: Sun b^- 

CAUS-E WE SEE THE- SUN IN THE DAYTIME. * \ ■ 

Choose another child to're^esent nighttime. As you give 
him.the moon cutout, say:' 

- YO'U Wi£l Br NICSHTTIME..' YOU WILL CARRY T^E-MOON 
BECAUSE WE SEE THE'^MOON MOST OFTEN AT/NIGHT. 

•Have a third child be the timer. ■ ~ ' • ' - * . ; 



The 3l<it starts with the daytime child in a squatting position 
on the 'left side of the room, 'The timer watches the classroom 
clock and, when the second hand reacfhes the \2, he says> 
"Zero," When daytime hears "Zero/' he rises. As the second 
hand reaches I , the timer says , "One',/ and daytime takes a ' 
step, across the room, "When the second hand reaches the 2 oh 
the clock, the timer says, "Two, " and daytime takes another- 
step. The timer continues t6<:all out one hour for every five ' 
seconds on the clock, ' \i 

Wh^n the timer says , 'Tifteer^, '\ daytime returns to the squa,t- » 
ting position and nighttime, folding the moon, rises from the 
starting position on the left side of the room^. As the timer 
calls out each hour, nighttime taj^es'a step. "While the moon 
is out daytime s.hould.r'eturn to the starting position. 

VVhen the second hand on the clock reaches J 2 for the second 
time, the rr^oon sets and the sun rises . When the second 
hand agaiu reaches the. I on the clock, the timer jsays, "One,^' 
and daytime te^kes a step. The children should realizfe that 
as soon as the 24 hours have passed, a new day is. begun. 

Have the children continue with the^skit until they understand 
th^t the daytime/nighttime cycle. contihues indefinitely. After 
the Ghildren have practiced the, skit using five-second inter- 
vals for hours, go tHrough it again with one second represent- 
ing each hour. . 

•Explain that scientists have devised an automatic system fcJr> 
recording the length of daytime ^nd o^ nighttime. The timter o 
works like those that tup the lights on in cur parks and 
streets when it gets dark, and turn the lights off when it g^ts^ 
light again. The len*gt)i of time from sunset to sunrise is . 
automatically recorded pri a continuous number line. These 
instruments can be. placed on a mountain, for example, and 
the length of daytime and nighttim^e are recorded without any- 
body being present. ^ t 

Have the children compare the number line with the bar graph 
at the bottom, of Worksheet 1 2 . They should see that both of 
these record the lengths of daytime and nighttime. 
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Have the children turn to Worksheet 13. Select three other 
children to be the timer; daytime and nighttime. Let them 
act out the bar graph for June . Do the same for as many 
other months as you feel necessary. Discuss briefly all the 
monthly bar graphs . 

Then, have the children look at the line graph on Worksheet 
14 and compare it w,ith the bar graph on Worksheet 13. Dis- 
cuss how the noints on the line graph correspond to the 
heights of the bar graphs. The children should see that both 
graphs contain the same information. 

The children should now be ready to complete Worksheets 
I5*and ,16; using either Worksheet 13 or 14 to answer the 
questions. 



You may want the children to tear Worksheets 15 and 16 from 
their Student Manuals so they can keep their manuals open 
to Worksheets 13 and !4 while-they work.. 



»iorkshcet 15 
Unit 23 



Name . 



How length of dayt ime -nnd nighttime change 
from June JsumrnerJ to Decemlwr (winter) 

i. How many hours long nas the daytime in June? 

2*. Ho* many hours long was ihe (Anytime in December? 

ihaiLT ^ * 

3. How many hours long was the nighttime In June? 

4. How ^any hours long was the nighttime in 

* December? 

/Shijcn> 

5. How does the length of dnytl/ne in June compare 

with the length of daytime In December? 

^} A^iow does the length of nighttime In Jtuie comparo 
with the length of nighttime in Decerr.l>er? 
c)tcn<£ /s cLh^vCt half ct^ /(r^ 



7. In wlilch month are the length of daytime ami ^ 
tho length of nighttime the ssamo? 



8., In, which months does the length of dny pi us 
vlic length of njght equal 24? ^ 

All cP -//iCTM-- 



Worksheet 
Vnit 23 



16 



Name 



More Questions about changes 
In Jcngth of daytime and nightt ime 

1. Compare th&^'amount of light a plant could* get 
each day in June with ttie <imount it could 
get ejich day In December. 

2» In the story, X Camp Adventure, Sid's group 
started on their hike at sunrJso* They 
hiked for two, hours, and then had one hour 
for breakfast. Then they hiked three hours 
to arrive at the big forest. They had lunch 
for one hour and then went exploring. Was 
it daytljne of night tinic when they arrived at 
^ the big forest? 



3. Was it daytime or silghttime when they started 

to explore? 

4. How many hours did they have to explore !>€forc 

sunset If they hiked In ()eceml>er instead of 
J . August? 
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Worksheet 17 
Unit 23 



Name' 
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Worksheet 18 
Uixit 23 . 



Name 
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Activity B^..- 



Have the children Jook at Worksheet 17, which shows the 
high^t temperatures in each month from June to December^, 
E>iBCu«-s~theJhermom'eters', numbers, dates and water freezing 
line. Then elicit what this pictograph shows. 

Next have the children examine Worksheet 18, a correspond- 
ing graph, where the line is- not completed. Have the chil- 
dren complete it using th e information from Worksheet 17. 
The children should see that both graphs show the same in- 
. forma tioi^ . . ■ * , 

The children are how ready to answer the questions on Work- 
sheet 19, us'ing either Worksheet I 7 or 18. 



Have the .children examine Worksheet 20, .Again have the.rn 
recognize the familiar parts of the pictograph, '- Ask a child 
to state what this chart tells. Be<^sure the children realize 
.this pictograph shows the lowest temperatures • 



Worksheet 19 
Unit 23 



Name 



Daytime temperatures from June (sunmer) 
to December (winter) * ' 

1 . Which month had the'warmest d^ay? 

2. What was the temperature that day? 

Si-^r 

*3. Which month had the lowest daytime temperature? 
4. yiUai was the temperature that day? 



5. In which month were 'plants and animals in below 

freezing temperatures during the day? 

6. What was^.the-temperatufe That day? 

- • 

7. Wl^at effect would such low temperatures have 

on beetles? 

T/iey would go 6fee/0 

8. How do you know? 



0- 



Now ha--9 the children complete the graph on Worksheet 21 , . 
using the information from Worksheet. 20. Finally, the children 
-should answer the questions on Worksheet 22, using eithfer 
Worksheet 20 or 21 . 



♦5" • 



Worksheet 22 



Name 



The lowest nighttime temperatures 
' from June (sumrner) to December Iv/inter) 

I, Which month had the col'dest night? 




2. Vtliat was the temperature that night? 

3. -lor the low nichttimc temperatures, N*hlcb month 

had the warmest ? 



4. ^liat, was 



vas the te;nperi^t^ui^ci thur-nifhy. . ^ 

- • -ecrp'" '. ' 

5. Which months had temperatures that were below 

freezing? . 

6. Wliat were the lowest temperatures those months? 

Z-L^P ri^^J. - 

7. What effect would such low temperatures have 

on Msh? /J ' i J? 

8. How <lo you know? 



Activity 

Ask the children to take out and 
examine Worksheet 23. They 
should identify cylinders , funnels , 
drops of water falling in the 
funnels , the numerals (inches) 
and the months. Call on a child 
to tell what this chart means . 

Have the children transfer the 
information from Worksheet 23 
to make a line graph on Work- 
sheet 24. When the graph is 
completed , the children should 
• answer the questions on Work- 
sheet 25 , using only the infor- 
mation from Worksheet 24 . ' 
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Worksheet 25 
Unit 23 



Name 



Qiange in the anx)unt of rainfftll 
frofli June (summer) io December (winter) 

1. , How^ch rain fell during ihe rv>nth of Jmte? 

2. How mudi rain fell during tho month of July? 


3. How much rain fell during the, month of December? 

4. How. much more rain fel.l in August than In 

'December? 

5. What waf the total amount of rnin that fell 

during June; /July ftnd August?" 

6. What waft the total amount of rain that fell 

during October, November and December? 
^ rncM^< 

7. How much leas rain fell in' Detember than in* 

October? ' <^ 



Finally,^ summarise the lesson 
by having the chiWren answer . 
questions s\xc\\ as these: 

AS WINTER APPROACHES , 
. WHAT HAPPENS TO TH^ 
- ' LENGTH OF DAYTIME ? ' ' 
TO THE TEMPERATURE? ' 
TO THE AMOUNT OF RAI-N-. 
FALL? (Daytime gets 
shorter. The weather gets 
cooler. Less rain .falls 




\ 
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THESE CHANGES ARE ENOUGH TO KILL MANY KINDS OF 
PLANTS AND ANIMALS ,,"¥ET WHEN wfN'i;ER IS OVER YOU 
DO SEE THESE VERY SAME KINDS OF PLANTS AND ANIMALS 
ALIVE^^ POW CAN WE'EXPLAIN THIS? (The plaAts and ■ 
animaj^ must do something to keep alive.) .' 

DOYOU SUPPOSE THESE PLANTS AND ANIMALS MIGHT BE. 
^OING SOMETHING RIGHT NOW TO. PROTECT THEMSELVES 
' AGAINST THE COMING V\/INTER CONDITIOl^? ' HOW 
MIGHT WE FIND au!r? (Varioiis answers: Go but arid try 
to see what they are doing to protect themselves. Maybe, 
we could collect some plants and animals and lbok*;at them 
carefully and^'see what they are doing to prote^^t themselves 
Maybe there are films which show what they db. to protect 
'themselves,)' k ' 

TOMORROW WE WILL TRY TO FIN-D OUT WHAT. PLANTS AND ' 
^ANIMALS DO TQ PROTECT THEMSELVES AGAINST/VINTER. 

■ • 189" ' 
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Lesson 19; KO^ LIVING THito RES POND TO, SEASOI^/^^ CHANGES ' 

in this final lesson of the^unit,. the Children will obserye how 
some plants and animals adjust^to winter conditions • .They . 
will observe a fundtional relatipn .between t^mpeljature and 
the gfowt|i o*f pea seedlings and learn to associate thi^jrela- 
tion 'with what happens to plants in the spring and summer 
. , seasons: \ \ • , ' * ^ / . ... . ' , . 

It will be helpful, ^or the purposes of this lesson to keep in 
mind what the dhii^ren learned in Lessons 17 and 18 • (The 
story' in Lesson. 17 'served ^to start, th^ children thinking afc)0iat< 
the changes that ocdjir from summer to autun^n, and Lesson 
VI 1 8 led them to bbsenve graphic representations of the changes 
in moisttore., temperature and light as winter approaches i) 

In this lesson th^ children^ will be--learning about hoyir som0 
plants and animals respond to winter cenditi- ^ s and thus . / 
/survive, at least els a sTp^^CT^ , to resume active ■ life the — ' 
following sphng . ' \ / * ' . > , * . * . 

Some of the responses of plants and animals are given here^^ 

1 . TREES AND SHRUBS ^\ ' . ^ ' 

There are two kinds'^of trees and shrubs : broad-ieay.ed opes ' 
j,that sheql th;eir leaves each' fall, and those with narrow needl^T 
shaped leaves that hold^hem even when winter comes. Why 
.would broadr leaved trees\not survive the winter if they; did ' 
• ^ not .shed their l^ves?^ 

Normally a leaf (contains huWdreds of microscopic openings 
("stomata') thi'bugh which watifr vapor escapes . ^ In the winter 
there, is more show thanTain\^ Snow cannot get into the roots * 
of a trfee^.as water does If th^-w^tef alreadjrJn-^'Ke tree, 
shiuld escape, ^the tree woujd^^die* Trees w.ith needle-rshaRdd^ 
^ leavesMiave ways of keeping Water frpm escaping ; 'btoad-^' 
leaved trees do not*"'. \ ' - ' /' f' 



5T" 




does the 
answer to 
its leaves 
26), Th^ 
inside, 
the spring 



As wilnter apprdaches , 'sbme- broad- 
leaven trees form tiny walls .between 
the'msWlve^j.a'nd each of their leaves. 
Thus me "pipes" toWch'' leaf -are * 
sealeqbff. ' Jherefone, the le.a'f/dies 
and falls from theyree..... If yo.u look 
at ^ t\Mig- of^a tree^'aftW Its leaves 
hvaye fBlIefi^ ypu can. see the spot 
where each leaf was attached. This 
is called a "leaf sc.ar.r'' If you find 
the proper le'^if you can! see how its . 
stem fit^ the scar exactly, ^Withirt/ 
the scar and within, thenleaf stem/ ^ 
you- can see the spots^ where the ' 
•pipes" were cut off, ' 



r 



low 

The. 



Aji importcint'x3uestior^ remains ./if the leayes ^all off , 
does th(:> iree grow' new le'aves/whdn winter is oyer? 

this question is th^^t, even befdr^ tha^ree slieds 
, it^lready has pi;6<^uced leaf buds , (see V >ris he.et- 
leaf bud has. sc^ieg-whick you, g eaves 

T|iese remain orf tlie4:fee throughout the winter, ^ Ifi 
Jh^JLeaf buds swell as thejeaves inside -of thdm 



grow. B<^()ntually the bui scales-^all off; the n^w Ifeavds 



spread .oul 
by then is 
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and the txQ^/bnge again gives cff.w&ter '(which 
plentiful) 
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OTHER PLANTS 



Many plants^aie ^each winter,- but ^ot before they h^ve pro- ^ 
duced seeds?" In most ca^ses the seeds fall away from the 
dying plants, 'Xhe seeds are able tp survive -lack of mbisture, 
lack of light and vc>'ry low temperatures, In other words , ^he\ 
conditions of winter c^r^not kill them/ In the spring, when^ 
moistureT:tempef^tWeand light are lust right, the seeds ger- 
minate and producejyoung plants similar to the plants ^fom 
which the seeds camd. The effect of temperature on.the [ ^. 
growth of these young plants in spring is illustrated .dram'atf- • 
.cally by Worksheet; 28 on page 175. . ' \ \ " 

i — ■ ■ ■ / •, . « 



, WARM-BLOODED ANi.MAtS 



/ 



.There are warm-blooded animals (mammais, birtfS) andso-^c^'lled 
cold-blooded animals (fish, frogs', sn4k^s, insects). Warm- 
bloodedness (the ability to-, keep o'ne'*^ body -ay xfonstant temper-'' 
ature) is itself ah a4aption to winter/ conditions. • This is ac-^ 
cbmpUshed by fur, feathers ^ hair or? clothing/ all of which cut 
down on^the ra'te at whic^.heat is* lost by tl^^ body, \. 

tJevertheless sorne warm-blooded ^nimiis survive by going 
into a qondition called ^hibernation . . This is tiiae of bears , forv ' 
e:<ample. As their temperature fallls they t)ecome ii)active and 
go to sleep Many warni-blooded Wnimals , e"specially birds , 
^uryipe the ^severe conditions (Jf-v/iriter by migrating to warmer 
jlimates. 
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-COLD-BLOODED ANIMALS 



Cold-blooded animals that normal'ly live' in the soil manage •:tOr- 
survive the winter by moving -deeper into the soil, .belSw the 
fro at line — the line below which the soil does, not freeze.' " 
(See Worksheet 27.) 

Fish managi to survive because ice forms ^only on the surface 
when lakes freeze'' over. Under the ice there is always water, 

flies and stoneflies .survive in an egg or larval stage. ^ 
FROGS , loADS AND SNAKES ' > ' 

Frogs and toads dig themselves deep into mud. Snakes curl 
themselves under rocks and hibex:nate there until spring con-* 
ditions return. " " ^ * 

OTHER ANIMALS - - . ' • 

Many insects die as winter approaches but not before they' 
. have. laid* fheir eggs . Some insect eggs" are. laid early in the ' 

summer and they have hatched out into larvae. The larva 

forms a pupa in which it^ is, protected against winter conditions. 
^ The follov/ing spring an-adulf insect comes out of the. pupa. 

Some insects manage to-get'into peoples* homes, where it is . 

warm, and' where they spend the 'winter waiting for spring con- 
* ditionss^to return; This is true of some houseflies\- crickets, 
, -spiders and others. ' - ' * 



The idea of this lesson is to have the children find as many 
actual instances of the plant and animal responses described 
^bove as possible. If suitable audio- vis ua^Laids can be ' 
found they could contribute greatly to the lesson, especially 
in city schools. Even. better,, however, .are one^or m'ore ac- 
tual e^ccursions, or short walks , through an appropriate arrea . 
in the vicinity of the -school where the children can do'the ' 
following: 



1 . ' Observe^ trees and shrubs drpppirig their leaves. 

2. ^ Observe twigs arid find matching leaves that bave fallen 

fro m^these twigs or are still attached to the "twigs. 

3. .Observe leaf scars and "pipe ends" in twigs and in thS 
leaf stem. - , ^ - 

4 . Tind the leaf buds that will produce leaves the following 
year (usually right under the leaf scar)^-, . ' 

5. Find places under rocks where insects have been and 
moved' 'fUTther underground'^ for the'wiriter . 

6. Notice how. many butterflies and moths are flying about 
at^thi^s t im'e^ iD'f * th'fe^y^'ar ~R%^^f ewTs'f at^TTlTt neiFlT 

- history. Point out that adults will l^y eggs and, die. , 

7 . Find ins^^'ct eggs . . - - - ^ . 

8. ' Find nests from Which birds have flown, or observe birds- 
^ gathering in flocks 'on ponds /laRes and telephone wires '" 

and are getting ready to migrarte to a warmer climate; 



MATERIALS 



Worksheets 26 through 29 
pencils^ - - . 



PROOEDURE' 



Review with the children the' changes in conditions of moisture 
dight.and femVerature that take place from July^.to December. " . 
Using what they have* learned" from their ejcperiments , elicit* 
^what would hapi^en to various plants and animals exposed to 
the extreme cold of winter. ; - ? , * " . 

HQW DID BEETLES.REAOT TO -SEVERE COLD SUCH AS WE 
MIGHT HAVE-iK THE WJNTERTIME?. jThey became immo- 
bile. 'They could not move.)^ 

HOW-DID THE^GROWING GRAS.S: REACT AFTER WE- PUT IT 
IK THE FREEZING PART OF THE REFRIGERATOR? (The ^rass 
-froze. It died.)- ■ ' " , - 



* • HOW DID THE GOLDFISH REACT TO EXTREME COLD. WHEN 

WE PUT TWO ICE CUBES IN TKi. WATER? (They breathed , 
much more slowly.) . 

Now elicit from the children what would. happen to many plants 
and animals if they did not prepare for winter in some wgy. 

WHAT WOULD HA.PPEN TO MANY OF THE- BIRDS IF THEY 
. ' DID NOT FLY- SOUTH FOR THE WINTER?- (They niigHt not 
find any suitable food or they might freeze and die.),- ■; 

WHAT WOULD HAPPEn\o BUTTERFLI-ES»AND MOTHS ? N 
(They might'^eeze or .starv&.) ■ ■ ' " ' «■ 

••IF AL,L POTTS AND ANIMALS DID NOT -PREPARE -IN SOME^ ' 
WAY FOR THE WINTER, WHAT, LIVING THINGS WOULD BE , 
*• LEFT IN THE SPRING? (Dogs, hears, wokes, deer, etc.) " 

./. . S ^ . . * 

• • WHY WOULD THEY'rJEMAIN ALIVE? (They are kept warm " 

by their heavy coats- of fur.) , ' ^^ ■ - . 

IS 'IT TRUE THAT ONLY MAN AND A FEW OTHER ANIMAI5 
AND PLANTS MANAGE. TO LIVE UNTIL SPRING? ' DO ALL ' " 
THE OTHER LIVING THINGS DISAPPEAR FOREVER AFTER A 
WINTER OF COLD., DARKNESS AND LACK OF WATER? (No.) 

HOW CAN WE EXPLAIN SEEING ALL. THE PLANTS AND ANP- 
MALS. ALIVE IN THE SPRING? 

Let the children discuss what -they have. learned fcom the story 
in Lesson 17 about f he survival of different species. Discuss 
Worksheets 26 and 2*7 with them' at this- 'time, then broaden 
their understanding^of plant and animal rea^ctipns to the condi- 
^f^ons of winter'by using one*or more (preferably. all three) pf 
the following: , / ^ \ . • 

(a) Vigual Aids . There are many good films, for the primary 
grades that show how plants and aniipals prepare/to survive 
the winter. 'Use soveraLol thQse.,.if :Possibi_e. « • ^ 

" V ' " 

(b) Exdllifsioris>> Take the children on ^hortf walks 'to places 
where they can s'ee for thefhselves how plants and animals 
prepare for winter • 



(c) Museum Displays. Encourage thechilciren to bring in ^ 
specimens from the list provided at the beginning, of this 
lesson* Set up the specimfeiis as an ongoing museum display<i^" 
as long as interest continues / See Living Things in Field an^. .- 
^Classroom for suggestions about setting'up classroom mu- '^^ 
seum., 

** m * ' A • 

Encourage the children to record their obseryations • Use the 
information gr</en in tTie lesson commentary Ss a guide, 'if 
necessary. ■ ^ 

* ' WHEN WB SEE PLANTS APPEARING AGAIN IN THE SPRING, 
WILL CHANGES IN TEMPERATURE. AFEECT THEIR GROWTH? ' 
.(Let the children speculate.) «. * v 



Worksheet 28 
{!ni\ 23 * 0 



GrOM'th of pea 
seetlUngs each 
day \ .in cent I - 
meteral 



" Name 



f 

Temperature (Degrees F. ) 



Growth 
of pea 
'seedUnRS 
each day 
i in centi- 
-nwte'rs) 
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Ask the class to look at Work- - 
sh'eet 28. Tell them to look at / 
the 'chart at the tJbp of the 
worksheet; Explain to the chil- 
dren that someone did an 9^;cperi^ 

'ment with- pea seedlings to -find , 
out how much they would grow/ 
each dfiy al a -certain tempera-' 
ture. (For example, have them 
look at 55 on the chart. At 
55 the pea seedlings grew 1/2 

^.centimeter eac^h day, Explain 
that seedlings were also grow^ 
ing at other temperatures e .g^ , 
at the temperature of 70' < the- 

♦ seedlings* grew 2 bentimet-ers 

r each -day.) . . ^ ^ ^ 

Hgve the children graph the* 
information" from '.the chart' at- 
the tbp^pf the works heet, (You ^ 
may v>rant tg make a transparency 
to help you explain how to ^raph' 
the information. HoweverVTet 
the children complete the graipK 
themselves .) » 



The graph illustrates dramatically the effect that temperature ' 
can have on plant growth in the/spr,ing. Any gardener will ♦ 
see similar effect^ on his plants after a*few Warm days. Have 
*the children complete t'he questions on Worksheet 29 ^ using 
the graph on "Vyorksheet 28, ^ . ^ ^ 



Workihe«t 29 

Unit 23 . 



Name 



Use the graph you plotted on Worksheet 28 to 
oiiiwer these questions. 

.1. At what temperat.ure dtd the pea plants grow the 
most?. 

^ yf. ' - .- » 

2. At what 'temperVture did the^pea plants grow the 
least? * , r — 

■ . •- ^^"/^ 



3. Which temperature was the most like a cool 



4\ Which temperature was the most like a hot day? 

5. Which tcmpera'turc was Be^t for these plants? 

6. What happened to the'plants when it was too cold? 

7. What happened^to the plants wh^jp it was too hot?' 



8'. WheiKwould you expect pea pUnts to grow best — 
in the winter; summer or spring? 
. 5pr/Vyg ^ . . ' , 



Discuss with the class their answers to the questions. . Make, 
sure to'rfelate ^the. changes^shown^here to seasonal .changed, 
The.chiidren shoilld also- see the similarity between the graph : 
and the temperature/plant experiments they performed. 



APPENDIX 



Keeping. M e^a Iworm s 



Mealworms can be purchased in the-larval fotm from pet shops, 
bait" stores or biological supply houses. Buy. ai?ou,t. twice as , 

* many as you expect to need, and the largest size if you have 
- a choice, because these will mature much fastef. Start the ' 

colony two weeks to one month in advance in order to have * 
"mature beetles ready for jj^esson 6 (third week of the unit)* 

•Your ^colony, can be reared in a plastic shoe^ box about half full 
of cornmeal, oatmeal, graham flour, dry baby cereal or a mix- 
ture of dry, unsugared breakfast cereal. Mixtures '^of cereal 
seem to supply a better diet. Add the larvae to the bpx and 
. place a few- thick slices |l/4" - I/2V) of 'apple,, p.otato or 
* c^rrbt'bri top of Ihe food to proyide^mbisture^ Replace the^se 
slices when they become very dry^ or if they mold • You 
should, place a-*paper towel over the food / and you my want ^ 
to weigh.tHe towel down with a' stone.'" The meafwormvlarvae 
and' beetles cannot crawl up* the plastic sides of the box, 
but they qan^crawl.tip the Raper if it touches the rim of the 
bpx. Keep the shoe )dox away from heat. sources and sunlight. 

I .The growing larvae will shed t'he'ir skins several times and 

\ then form pupae which' will develop into the beetles which 

lay the^eggs and start the cycle oven. The eg^s are very 

small and difficult to see.*'Startihg with pet Shop larvae, 

pupae, will appear in 5 to 10 days and beetles' in another 

Mto 10 days. The length of the cycle depends to sofhe->' 

extent on. the agg"3j the larvae purchased, 
ft - »* 

Photographs of a successful mealworm colony appear on the 

• next page. These fihotographs. .show the placement of the 
whole wheat flakes, the fruit cores for moisture, and the 
paper, to]/vel for the darkness, that mealworms seem to prefer. 
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Keeping Earthworms , ' w - . 

Earthv/orms can. be, kept for a few days in the*soil with potted 
plants or in mois'^tterraria. If Vou want to kpep'a colony^ 
going for the classroom, more permajrient quarters can be pro- 
/vided in larger containers,' such'as .cardboard or wooden boxes. 
Partially fill the^container with ^rT:\qist garden or potting soil or 
. with a mixture of peat moss and soil. ' (The peat moss will im- 
^pFove* the^'texture of heavy 'or soggy soil.) Add the worms . 
You may want : oover the container with thin cloth or wire- 
> . ' screening. Tho cover will retard evaporation and keep out - 

unwanted irisecl^.C/' Keep the box in a dark cqoJ place*. (Earth- 
■ ^ worms wilLnot survive .long in cans or jafs.) - .-^ 

^ "'fhe"TbTnTiu^^^^ nibrslTyscTit' s"hWM S'priTikredTwhen- 

^ — ever it becomes dry on top . Every *few days sprinkle some 

..uncooked cornmeal or oatmeal, or coffee ^roun^Qs , on the top 
layer of - soil as»food for tile worms • : * 




'Keeping Sow Bugs" ^ 

A sowiug colony may be maintained in the^classjcobm^in a 
* flat- bottomed, plastic'bowl or other container. Put approxi- 

'^'.^mately I inch of sandy humus in the container. This soil 
. ^^Hpuld be well moistened but not soaked. It rg^'Mpbrtfarit'' 

thalrthe ^oil be sandy so it will not begomg muddy or exces- 
Vively:!ap^bri the surface. The, sow bugs should be provided 
. ' w^th.somVlhi'n'ftar to hjde under. The top of tl:^e con- 
tainer or -apieg^e-Qf cardboard with-holes punched 
ventilation will be sufficient .J:o keep the sow. bugs from es- 
caping sincefthey cannbfclimb the plastic walls." Sow bugs 
may be fed on decaying leaves or mofst* unsweetened break-^ 
fcist cereal placed under the rocTcs ta decay,- When tfie spil 
_appearsldry^atishbuldJDe»m6-istened-againn-v~ ^ 




2/^ « 



Keeping Goldfish * \ < 

' ^ ^ The goldfish sold in variety stotes and .pet shops are sturdy 
• and easy to kgep in'the classroon).. You will nots^'eed aerators 
or heaters for them.-.Jirst, lofcate your- source arid buy'your 
containers "1 :You may als.o want sand or gravel and plants, 
^•but do not buy the fish^until you have prepared your aquarium. 

*** . >«.' »fc • 

.*** * 'f . * 

o ' . Straightnsided glass tanks arer.'best'because they pro\iide^a • 
' large air surface, Two- or threergarllon containers are oftelT 

all glass. Five- or ten-gallori^tank§ are usually glass, with- 
^ /metal frames. The small (Containers are easier to'handLe-^n^i , 

cost muQh less. ^They will* accomodate two medium-sized fish. 

Three or four ggldfish can live in a five-gallon aquarium^ To 

determine whetbejr your tank is large enougK^-estimate the 
**length of each fish exclusive of the .tail firij. Provide about • 

twenty square inches of water surface per inch of^sh. Fish 

can.-be kept for several days-in plastic buckets' but avoid 
. metal containers. Sand or grav^el is riot necessary uhle'ss 

you want to use it to anchor .water plants.^ 

Set the aquariuri where you will want it (preferably in a cool 
place out of the sun) and fall it with tap- V/ater. If you use . ; 
5and or gravel , lay a sciucer or stiff piece of paper on the ; * 
. bottom and aim the stream of water at it to avoid stirring up 
^ the sand. The water should remain in the aquarium at least 
' 24 hours before the fish are added, so the chlorine wifrevap- 
orate/ At this time also fill a plastic bucket or jug with 
water which will "age" and^be ready to replenish the supply 
in the aquarium, when needed. You carfuse a' few drops of 
water dech^pr^^nator sold, in pet stores to age the w^ter,more 
quickly. , . *. . ' 

After the water'in tjie aquarium has aged and become'^ clear/. ' 
piirc'fias^ your. fish, a dip itet, and a supply of fishlfobd. 
Select medium-sized fish*. Check to see that there are no . 
dead or sluggish fish in the tank ?it the store, ff there are,. 
' it is likely that the fish you Suy will be diseased. ^ 

J The fish will be 'given to you in a plastic-tiag* Float the 
* unopened bag i n ^tt^^^ u arium for about an hour before 



releasing the fish* This allows the temperature of the water 
. inside cind outside the bag to equalize. (The shock of rap^d 
.temperature change could klli the fish.). * 

The usual difficulties with ite^ping goWfish Result from keep- 
ing ti?e aquarium too wacm, keeping the. fish in containers 
that' are too -^ajl, or o verfeedi^pg . .Feed the*fi^h only a 
small pinch pf food every day.f Fet shops may f§ppmnend 
erio.ugh food to be eaten in five minutes* eech day buz ordi-*" 
\^ nirily a fee'ding ever^ other daiy will 'be suffipi^nt. , It is 
. easy . to train goldfish to come*for food if 'i^u^always feed • 

them at the sam^^finje and in the s^e part bf-the tank, ^l^d 
* also tap lightly on that place of the aquarium just before you ' 
- add the food. " • , . * 

If much debris accumiulates at the bottom pf ,the tanky siphon 
, " it off. If the fish 6ome fo the surface 'for air they are over- . 
crowded or the water has'16^ecome foul. For the first situation, 
provide another j::.optairier; for the second, siphon most of the 
water out and add new aged. water firom your reserve suppjy.. 
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